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To  Subscribers. 

Having  advocated  the  principle  of  low  fares,  we  are  determined 
not  to  suffer  our  practice  to  fall  behind  our  doctriiM.  Althoogfa 
our  circulation  from  the  nature  of  the  woiit,  is  limited  to  those 
engaged,  or,  in  any  wi^e  interested  in  Internal  Improvement,  we 
hope  to  increase  the  number  of  these,  and  enlist  all  classes  in  its 
favor.  The  Americao  Railroad  Journal,  was  commenced  when 
but  one  hundred  miles  of  Railway  were  in  uK  in  the  United  States. 
Now  there  are  nearly  ^ue  thousand — and  having  continued  thus  far 
under  many  difficulties,  we  consider  that  an  ample  guarantee  has 
been  given  for  its  future  continuance.  Being  desirous  of  strictly 
adopting  the  cash  system,  and  of  accomodating  ourselves,  to  the 
spirit  of  the  times  we  propose  n^aking  the  following  changes. 

The  American  Railroad  Journal  will  hereafter  be  published 
once  a  month,  and  on  the  first  day  of  each  month.  Each  monthly 
number  will  contain  32  pages.  The  ori^nal  matter  will  be  printed 
in  the  same  type  a^  heretofore  but  not  leaded  so  that  each  page  will 
contain  one  third  more  than  before.  AH  selected  matter  will  be 
printed  in  smaller  type — but  in  general  it  will  be  our  endeavor  to 
give  a  condensation  of  foreign  and  domestic  intelligence  rather  than 
mere  selections.  Each  volume  will  therefore  contain  as  much,  if 
not  more  matter  than  formerly,  and  the  result  of  more  editorial 
labor. 

By  this  arrangement  the  postage  to  distant  subscribers  will  also 
be  greatly  reduced. 
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The  terms  wiU  hereafter  be 

Three  dollars  a  year  if  paid  on  receipt  of  the  first  number. 

Five  dollars  for  tiffo  years,  if  paid  likewise  in  advance. 

And  Five  dollars  a  year  to  those  who  do  not  pay  in  advance. 

Subscribers  who  have  paid  five  doHars  in  advance  from  July  1842" 
wiM  therefore-  receive  the  Joutnal,  until  January  1814,  instead  of 
July  1843. 

Subscribers  who  do  not  pay  onr  receipt  of  this  number,  being  already 
six  months  in  arrears,  will  be  charged  Five  dollars  to  July  1843. 

To  those  of  our  subscribers,  who,  by  prompt  payment,  or  any 
other  assistance  have  given  us  their  support  we  return  our  warmest 
thanks,  with  the  assurance  that  no  effort  vrill  be  spared  to  repay 
their  confidence. 

From  various  causes,  and  also  in  order  to  issue  an  extra  impres- 
sion of  this  number  some  delay  has  arisen.  Arrangements  are 
making,  by  which  the  numbers  hereafter,  can  be  sent  to  city 
subscribers,  and  mailed  to  others,  on^  or  before  the  first  day 
of  each  month. 


The  Progbess  of  Railroads  sI^CE  the  Commk:ycement  of  the 
American  Railroad  Journal. 

The  History  of  Railroads  in  the  United  States  presents  one  of 
the  most  remarkable  instances  of  the  rapid  progress  of  invention 
which  has  ever  been  recorded.  A  few  years  since  the  advocates 
of  Railroads  were  ranked  among  visionaries  and  schemers,  but  so 
rapid  has  been  the  growth  of  the  system  among  us  that  the  small 
begining  and  its  recent  date  arc  very  generally  forgotten.  The 
history  of  this  Journal  will  afford  evidence  upon  this  point  which 
may  suggest  useful  reflections.  Eleven  years  ago  the  first  number 
of  the  American  Railroad  Journal  was  isued  by  Mr.  D.  K.  Minor. 
This  number  contains  a  list  of  wor^s  already  in  construction  and 
partly  finished.  As  nearly  as  can  be  ascertained  the  following  list 
contains  the  whole  amount  of  Railroads  then  in  use. 
Baltimore  and  Ohio  60  miles  completed  and  in  use. 

Albany  and  Schenectady  12 

Charlestown  and  Hamburg  about     20         "         "  " 

Mauch  Chunk  9 

Quincy  near  Boston  6        "        "  " 

Thus  there  were  but  92  miles  in  use  upon  any  of  the  main  lines  of 
Railroads. 

So  little  indeed  was  there  known,  and  so  little  eould  there  be  said 
•D  the  subject  that  the  Editor  announced,  that  a  part  only  of  the 
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Journal  would  be  devoted  to  the  subject  of  internal  comiminicatioti 
— that  the  larger  part  would  be  occupied  with  literary  and  miscel- 
laneous matter  as  prepared  for  the  New  York  American.  But 
small  as  the  quantity  of  matter  was,  several  vigurwis  articles  might 
CTCn  now  be  read  with  profit,  and  among  these  we  might  mention 
those  relative  to  the  comparative  merits  of  Railroads  and  Canals. 
Although  for  nearly  one  hundred  and  fifty  years  tram  roads  had 
been  used  tor  the  transportation  of  the  "heaviest  articles  such  as 
coal,  ore  and  stone — it  was  suddenly  discovered  that  Railroads 
might  indeed  be  profitably  employed  in  transporting  passengers 
and  light  parcels,  but  that  beyond  this  they  were  not  able  to  do  any 
thing.  The  arguments  which  were  then  used  and  which  have  since 
been  urged  with  so  much  force  from  time  to  time  "haxe  not  been 
without  effect. 

An  idea  of  the  small  amount  of  business  connected  with  Rail- 
roads, at  the  time  of  the  commencement  of  the  Journal,  may  be 
formed  from  the  fact  that  throughout  the  first  volume,  but  three  ad- 
vertisements, (excepting  notices  to  contractors.)  are  to  be  found. 
The  first  of  these  was  by  Mr  H.  Burden  of  Troy,  another  by  Messrs. 
A.  &L  G.  Ralston  of  Philadelphia  and  another  by  Townsend  and 
Durfee,  Palmyra  N.  Y. — the  first  two  of  which  in  some  shape  or  oth- 
er have  been  continued,  and  are  yet  to  be  found  upon  our  cover. 

The  Editor  also  thought  necessary  to  refer  to  several  gentlemen 
of  this  city  as  guarantees  for  the  continuance  of  the  work.  Before 
many  numbers  had  been  issued,  information  from  all  quarters  pour- 
ed in  and  a  very  lively  interest  was  felt  in  the  undertaking.  The 
demand  for  Railroads  throughout  the  country  increased  and  popular 
as  well  as  scientific  information  was  in  request. 

Let  us  now  compare  the  present  state  of  affairs  with  this  humble 
commencement.  There  are  now  between  four  and  five  thousand 
miles  of  Railroad  in  use  in  the  UnitecfStates  built  by  the  expenditure 
of  nearly  one  hundred  milHons  of  dollars.  Eleven  years  ago  there 
were  but  about  one  hundred  miles  in  use. 

There  arc  now  probably  more  than^oc  hundred  locomotive  en- 
gines in  use  nearly  all  of  them  made  in  this  country.  Eleven  years 
ago  the  few  engines  in  use  were  imported  from  England  and  were 
of  the  oldest  patterns.  Since  then  fifty  or  more  American  engines 
have  been  sent  abroad,  some  to  Russia — some  to  Austria  and  sev- 
eral to  England.  Had  this  fact  been  predicted  even  in  the  most 
indirect  manner  in  the  first  number  of  the  Railroad  Journal,  it 
would  have  sealed  its  doom. 

Elevep  years  ago  a  dead  level  was  by  many  deemed  necessary 
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on  a  Railroad  (see  p.  08,  vol.  ],)  and  grades  of  30  feet  to  the  mile 
were  hardly  thought  admissible.  Now,  Engines  are  in  daily  use 
which  surmount  grades  of  60  and  80  feet  to  the  mile. 

Eleven  years  ago  inclined  planes  with  stationary  power  were  con- 
sidered the  neplus  ultra  of  engineering  science — now  they  are  dis- 
carded  as  expensive,  inconvenictit  and  incompatible  with  the  free 
use  of  a  Railroad. 

Eleven  years  ago  it  was  thought  that  Railroads  could  not  com- 
pete with  canals  in  carrying  heavy  freight,  and  even  much  more 
recently,  statements  to  this  effect  have  been  put  forth  by  authority. 
Now  we  know  that  the  most  profitable  of  the  Eastern  Railroads 
derives  one  half  its  income  from  bulky  freight — and  that  coal  can 
be  carried  more  cheaply  upon  a  Railroad  than  in  canals. 

Eleven  years  ago  the  profitableness  of  Railroads  was  not  estab-/ 
lished  and  discouraged  by  the  vast  expenditure  in  several  cases  of 
experiment  in  an  untried  field,  many  predicted  that  they  would  be 
UQprofitable.  Now  it  is  already  demonstrated  by  declared  divi- 
dends, that  well  constructed  Railroads  when  divested  of  extraneous 
incumbrances  are  the  most  profitable  investments  in  our  country. 
The  New  England  Railroads  have  paid  since  their  completion  6  to 
8  per  cent. — Several  other  roads  6  and  7  per  cent.  The  Hudson 
and  Mohawk  of  15J  miles  costing  about  one  million,  one  hundred 
thousand,  paid  in  1840  seven  per  cent,  on  that  enormous  outlay. 
The  Utica  and  Schenectady,  and  Syracuse  and  Utica,  pay  10  to  12 
per  cent.  The  Stock  of  the  Utica  and  Schenectady  Railroad  has 
never  been  down  to  par  since  operations  were  commenced  in  1836 
and  has  maintained  its  stand  without  fluctuation  at  a  higher  rate 
than  any  other  species  of  stock  during  all  our  commercial  revolu- 
tions. 

Eleven  years  ago  there  were  but  six  miles  of  Railroad  in  use  in 
the  vicinity  of  Boston.  Now  Boston  has  direct  connection  with  a 
web  of  Railways  one  thousand  two  hundred  and  three  miles  in  lengthy 
all  of  which  except  about  24  miles  are  actually  in  use,  being  a  great- 
er length  of  Railroad  than  there  was  in  the  whole  world,  eleven 
years  ago. 

We  have  but  one  instance  to  record  of  a  want  of  correspondence 
with  the  general  advance  of  the  system.  In  the  first  number  of  the 
Railroad  Journal  at  the  head  of  the  list  of  applications  to  the  Leg- 
islature for  charters,  we  find  the  New  York  and  Erie,  and  New 
"Yofk  and  Albany  Railroads.  Throughout  the  first  volume,  and 
in  each  succeding  volume  are  to  be  found  various  articles  in  behalf 
of  these  two  works.     Neither  of  them  is  yet  completed.     One  has 
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a  portion  complete,  and  in  successful  operation,  the  other  has  barely 
commenced  construction.  That  these  great  works  have  not  yet 
been  finished  is  no  fault  of  tlieir  friends,  who  have  with  untiring 
industry,  advocated  their  claims  and  that  of  Railroads  generally — 
and  indeed  we  may  salely  say  that  the  Railroad  system  has  derived 
its  impetus,  in  our  section  of  the  country  at  least — from  the  efforts 
of  those  who  have  labored  in  behalf  of  these  works.  Many  un- 
toward circumstances  have  delayed  their  construction — but  the 
chief  obstacle  has  been  the  singular  indifference  of  capitalists  in  the 
city  of  New  York — who  in  one  way  or  other  have  sunk  in  this  pe- 
riod, more  money  than  would  have  constructed  two  works  which 
would  have  rendered  our  city  a  commercial  focus,  unrivalled  in  the 
world. 

A  better  feeling  now  exists,  and  we  hope,  ere  long,  to  see  the  ful- 
filment of  our  best  wishes — indeed  it  is  no  longer  a  matter  of  choice 
but  of  necessity.  In  the  city  of  New  York  taxes  have  increased  to 
such  an  amount  that  unless  every  effort  is  made  to  concentrate  the 
business  of  the  country,  trade  will  flow  through  other  channels,  and 
find  a  more  ready  outlet,  where  enterprise  and  capital  may  direct. 

We  would  do  great  injustice  to  the  spirit  of  enterprise  in  our 
country,  were  we  to  omit  mention  of  another  great  work  which  has 
been  completed  in  this  period — the  Croton  Acqueduct — one  of  the 
finest  achievements  of  Engineering  science  in  modern  times.  This 
magnificent  work.  By  an  acqueduct  of  32  miles  in  length  is  designed 
to  furnish  an  abundant  supply  of  the  purest  water  ever  tasted  by 
man,  to  the  City  of  New  York.  The  whole  character  of  the  work 
in  that  of  solidity  and  utility — with  no  attempts  at  display,  it  im- 
presses the  mind  solely  by  its  magnitude  and  great  value.  The 
Acqueduct  Bridge,  at  Harlem  River  when  completed  will  not  suffer 
from  a  comparison  with  any  similar  structure  in  the  world. 

When  we  seriously  contemplate  the  great  things  which  have  thus 
been  accomplished  in  the  brief  space  of  eleven  years,  can  we  won- 
der that  the  friends  of  Railroads,  place  unbounded  reliance  in  that 
energy  and  spirit  of  enterprise  which  have  already  performed  so 
much,  trusting  that  in  such  a  vast  and  active  nation  as  our  own  the 
germ  of  prosperity  will  never  perish,  even  if  retarded  in  its  growth 
by  untoward  circumstances  or  injured  by  national  calamity.  Nor 
can  it  create  surprise  that  those  who  have  endeavored  to  record  the 
rapid  advance  of  this  great  national  enterprise,  should  feel  enthusi- 
astic in  a  cause  for  which  they  have  so  long  labored  and  an  honest 
pride  in  having  even  in  the  smallest  degree  and  in  the  humblest 
manner  contributed  to  its  interest. 
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IMPORTANT  FACTS  RELATING  TO  RAILROADS. 

With  a  view  to  the  djfffusion  of  popular  information  upon  the 
subject  of  Raih'oads  we  have  collected  in  this  number  several  tables 
and  statements  which  being  short  and  readily  intelligible  at  a  glance 
may  be  considered  as  forming  a  condensation  of  Railway  statistics. 
This  information  is  drawn  from  various  authentic  sources. — Wc 
are  indebted  for  some,  to  the  "  Sketch  of  a  Railway"  which  has 
been  several  times  noticed  in  this  Journal — but  all  are  derived  from 
official  statements,  mostly  recorded  in  this  work. 

PR'^FIT  OF  RAILUOADS. 

The  Chev.  de  Gerstner  in  the  years  1839-40.  himself  or  by  his 
assistant  visited  every  Railroad  in  the  L^nited  States,  and  enjoyed 
remarkable  opportunities  for  obtaining  information.  We  stated 
as  the  result  of  his  observation — that  notwithsttinding  the  very  short 
time  since  these  works  had  commenced  operations — and  notwith- 
standing the  difficulties  of  some  roads  arising  from  an  intufficient 
capital  or  a  deficient  traffic — the  average  of  all  the  Railroads  then 
in  operation  in  the  United  States  was  a  dividend  of  jive  and  a  half 
per  cent.,  on  the  capital  infested.  lie  also  states  that  "  on  all  the 
Tmes  there  is  a  yearly  increase  of  at  least  15  to  20  per  cent,  in  the 
gross  income,  so  tbat  even  those  which  do  not  pay  now  will  give 
in  a  few  years  a  handsome  dividend."  lie  also  affirms  that  from 
the  information  collected  there  can  be  no  doubt  that  the  large  cap- 
ital invested  in  Railroads,  will  not  only  produce  an  incalculable 
benefit  to  the  country,  but  also  pay  the  shareholders  a  dividend 
which  under  good  management,  by  the  constant  progressing  popu- 
lation and  trade,  must  likewise  from  year  to  year  increase." 

PROFITS  OF  VARIOUS  RAILROADS 


Boston  and  Lowell 
Boston  and  Providence 
Boston  and  Worcester 
Lowell  and  Nashua 
Kastern  Uncomplete) 
Taunton  Branch 
New  Bedford  and  Taunton 
Norwich  and  Worcester 
Petersbur^h  and  Roanoke 
Georsia  Railroad 
Camden  and  Aniboy 

Mohawk  and  Hudson 
Syracuse  nnd  Uiica 
IJiica  and  SchL-nectady 


25; 

41 

J4; 

14 

SOJS 

10 
371 
42 
10 

60 

11 

1-21 

147 

m 

1    » 

|j3 

'73 

COST. 


*1,'534,8U3 

1,782,000 

2,374,547 

3SO,000 

2,267,000 

250,000 

400,000 

1,777,471 

8-2C,oon 

2,3oO,(M»0 
2,2yi,b02 

1,000,000 

fl93,SS9 

1,00.1,000 


Annual  Dividends— per  cont. 


1837., 1838.  1839.11940.  1S41. 


'\ 


7 
8 


8 
8 
6 

5 
7 


8 
7 
6 

H 

5 
6 
6 
6 


8 
7 
7 
8 
6 

6 
6 
6 
7 
6 
19?  per  cent  per  ann.    It  has 

earned  its  cost  in  7  years. 

7  per  cent  in  1340. 

pays  10  to  12  per  cent  annually. 

pays  11  percent  annually  and 
reserves  a  large  fund,  by 
which  it  is  constructing  • 
econd  track. 
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The  Utica  and  Schenectady  Railroad  has  yielded, 
on  an  expenditure  of  $1,900,000,  in  5  years  and  five 
months,  the  sum  of $2,019,979 

The  whole  amount  of  expenses  during  the  same 
period,  besides  paying  for  the  purchase  of  the  Mo- 
hawk Turnpike,  building  22  miles  of  road  for  turn- 
outs, and  paying  severe  taxes,  was         ....      707,694 


rceei 


Nett  rceeipts  in  5  years  and  Ssnonths  61,309,285 


The  Camden  and  Amhoij  Railroad.  By  an  official  report  from  the 
company,  it  is  shown  that  this  road  has  earned  its  entire  cost  in 
seven  years.  It  has,  however,  had  to  divide  its  earnings  with  the 
Delaware  and  Raritan  Canal,  with  steamboats  and  wharves  at  its 
two  extremes,  costing  82,829,797, — on  which  it  had  to  pay  divi- 
dends, as  well  as  to  its  own  Stockholders,  on  a  capital  of  $2,291,802, 
expended  on  the  Canal,  and  in  steamboats,  wharves,  real  estate,  and 
coal  lands,  $929,055.  The  canal,  in  fact,  earning  on  fths  of  one 
j)cr-cent. 

The  gross  receipts  over  the  Camden  and  Amboy 
Railroad,  from  1st  Jan   1833,  to  31st  Dec.  1839,  was       $4,637,535 

The  gross  expenditures  during  this  period.  $2,253,993 


Net  receipts  in  seven  years         -         -        .         .         $2,383,542 


Being  more  than  the  cost  of  the  railroad  ;  and  this  too  with  but 
limited  accommodations  for  the  transportation  of  freight,  at  high 
charges  proportioned  to  other  railroads. 

TABLE    SlIOWINO    TUB    LENGTH    OF    RAILWAYS  RADIATIJVG    PROM,  AJiI> 
ISC  CO.NNECTION  WITH,  THE  CITV  OF  BOSTON. 

Distances 

From  Boston,  via  Albany,  to  Buffalo  518  miles. 

do.  Portsmouth,  to  Portland,  Maine  104      " 

do.  Lowell,  Nashua,  and  Concord  62      " 

do,  to  Providence,  Rhode  Island  41      " 

From  Providence  to  Stonington  47      " 

Branch  from  Andover  to  Ilaverhill  25^     " 

Dedham  Branch  2      " 

Taunton  Branch,  and  extension  to  New  Bedford  35      " 

Bedford  and  Fall  River         ^^^^  ,  13      "^ 

Norwich  and  Worcester    /""^  581    "• 

\ 
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New  Haven  to  Hartford,  30,  and  extension  to  Springfield 

24  miles,  not  completed  60 

West  stockbridge  to  Bridgeport  98 

West  Stockbridge  to  Hudson  33 

Troy  to  Shenectady  22 

Troy  to  Ballston                                                                '  20 

Shenectady  and  Saratoga  21 

Lockport,  Niagara  Falls,  and  Buffalo  43 


Miles, 


1,203J- 


INCREASE  OF  INCOME  ON  RAILROADS. 

The  following  table  proves  that  the  assertion  of  the  Chev.  de 
Gerstner  was  correct — that  Railroads  which  are  not  yet  profitable 
may  become  so  before  long,  and  that  those  which  now  pay  well 
will  hereafter  produce  a  still  higher  profit. 

Boston  and  Lowell,  nett  revenue,  1836,     89,800 

do.  1838,   149,100 


$59,300  increase  in  3  years. 


Bost.  and  Worccs'r.  gross  revenue,  1835,  1 19,100 

do  1839,231,800 


81 12,700  increase  in  4  years. 


Baltimore  and  Ohio,  gross  re  venue,  1 833, 1 95,700 

do  1840,432,900 


8237,200  increase  in  7  years. 


Camden  and  Amboy,  nett  revenue,  1833, 181,000 

do  1839,427,000 


8246,000  increase  in  6  years. 


Liverpool  and  Man.'r,  nett  rev.,  1832,   803,000 

do  1839,    556,000 


$253,000  increase  in  7  years. 
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Columbia  and  PhiladeL,  nett  rev.,  1835,  229,351 

do  1840, 449,267 


$2 1 9,0 10  increase  in  5  years^ 

Liverpool  and  Mancbeater  opened  Sept.  1S30. )     In  ten  years  the  receipts  bad  increased 


Grand  Junction, 
London  and  Birmingham, 


ISW.  S  240  per  cent. 
July,  1^7.  i     In  three  years  the  receipts  had  increased 

1840.  5  90  per  cent 
Sept.   1638.  /     In  two  years  the  receipts  bad  increased 

1840. )  65  per  cent. 


Boston  and  Lowell,  revenue 
from  passengers 


1837,  $117,682 
1840,     145,953 


$28,31 1  nearly  5  p.  ct.  p.  an.. 


IncooK  from  freight 


Lowell  and  Nashua  Income 
from  freight 


1837,    063,137 
1841,     121,588 


$58,451  or  10  p.  Ct.  p.  anft. 


1839,  $18,406 
1841,     56,764 


$38,358  or  70perct.  p.  an^ 

PROrOKTTOTr  OP  EXPENDITIJRE  TO  INCOME. 

koKthckm  aoij)* — fasskkgkbs  almost  KXCLUsrvaLT. 

Grot$  Receipt      Expense       Through      Per  cent, 
per  annum.        per  an- 
num. 


Urica  and  Schertectady, 
Utica  and  Syracuse, 
Mohawk  and  Hudson, 
Camden  and  Amboy, 


MUe*. 

79 
63 
16 
92 


400,700 
261,200 
150,500 
685,300 


113,700 
69,300 
68,000 

258,000 


passengers    of  expense 
per  annum,    on  gross    Dixideftd 
receipts,     in  1839. 

28 

27  1-2 

43  1-4 

39 


130,000 
122,000 
188,000 
182,000 


It  p.  OC 
U 

7 
7 


#1,487,700         609,000     AveTags  34  1-4  per  cent 


BAtnas  aoADs— ABOcrr  halt  ormscKiPTS  Bsfsc  roa  razioHT. 


Boston  and  Lowell,  36         241,200 

Boston  and  Proridence,  41  312,900 
Boston  and  Worcester,  ^  44  1-2  231,800 
Tannton  Brancb,  11  68,000 

Eastern  Railroad,  26       f  125,600 

Nashua  and  Lowell,  14  1-2     66,000 


92,100 

[  93,600 

126,400 

40,700 

83.200 

29,900 


r- 


33 

Sp.et, 

30 

s 

641-2 

6 

72 

C 

42  1-4 

<3~t     . 

54 

6 

#1,024,500  435,900    Average  42  1-2  per  cent 


•otrraaas  BOADs— BKcxiFTs  mainly  raoM  raBioirr,  ixcipt  thb  last  and  nasr. 

Halt  and  Waahiogton.     40        202,700  66,200       ^ ^    _      42  7  p.  ct 
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Raitimore  and  Ohio, 

63 

433,000 

•SO,  200 

fiS 

4  1-« 

Georgia  Central, 

lid 

113,600 

S4,40O 

ao 

• 

GeoTRia  Railroad, 

87  1-2 

164,600 

70,300 

38 

• 

Bait,  and  Philadelphia, 

93 

490,600 

I64,100 

33  1-2 

r 

•  l, 4-24,000 

From  the  above  variety  of  propoffifTris  borne  by  the  general  eX' 
penses  to  the  gross  receipts  of  railways,  we  gather  thai  40  to  45 
per  cent,  would  be  a  fair  average  for  the  roads  hefe  enumerated 
leaving  GO  to  05  per  cent,  tu  pay  interest  on  loan^j  and  dividends 
on  capital.  But  it  should  be  remembered  also,  that  at  very  little 
over  that  ratio  of  expenditure,  a  larger  business  could  be  done,  and 
larger  profits  divided.  This  idea  will, be  more  clearly  conveyed 
by  stating  the  fact,  that  on  the  Grand  Junction  railway,  in  England 
the  cost  of  motive  power  was  reduced  845,000,  and  the  receipts  at 
the  same  time  increased  $70,000  in  the  year  1840,  an  compared 
with  1830.  This  and  some  other  English  roads  justify  about  the 
same  average  ratio  of  expenses,  of  40  to  45  per  cent.,  but  they  are 
there  burlhened  with  government  dues,  etc.,  from  which  our  roads 
arc  comparatively  free. 

rATAClTY  OF  RAILROADS  FOR  FREICnT. 

To  show  the  immense  capacity  of  a  railway,  having  the  draw- 
back of  grades  of  50  feet,  at  which  stationary  power  is  used,  for 
carrying  freight  and  passengers,  we  cite  the  Stockton  and  Darling- 
ton in  England,  over  which  there  passed  in  one  y«ar, 

200,000  passengers. 

090,000  tons, 
principally  coal,  which  ia  carried  25  miles,  about,  at  a  rate  exactly 
equivalent  to  82  per  ton,  for  100  miles.  It  makes  14  per  cent, 
clear,  and  divides  10  per  cent.,  4  f>er  cent,  being  reserved  as  a 
sinking  fund.  The  price  of  the  stock  is  £275  for  £100  paid.  The  ^ 
loads  per  trip  carried  over  this  road  are  about  65  tons  nett  of  coal, 
of  which  they  make  three  per  day.  The  weight  of  rail  on  this  road 
which  has  been  in  operation  fifteen  years,  was  originally  only  2S 
lbs.,  but  it  has  since  been  increased  to  04  lbs  per  yard. 

CAPACITY  OP  LOCOMOTTVES  FOR  PREIOllT  BUSINESS. 

Trial  loads  on  the  Reading  Railroad,  at  an  average  speed  of  12 
miles  an  hour.     Engine  weighing  about  eleven  tons. 

IS40.                 Engine.  No.  of  cars.  Bbl»  of  flour.    Tonaof   Tona,  Netl 

8  wlieels.  iron,  etc  load  freight. 

Jan.  8  The  Gowan  &  Marx          57  1573  06         2JS 

•*  1,>  Th«  Minerva                      85  1227  72        318 


Important  Factt  Rehtthg  to  Raitroais. 


^ 


11 


101 

2002 

78 

808 

88 

J  588 

70 

228 

102 

3479 

104 

251 

105 

1318 

177 

808 

IIM. 

Feb,  20  The  Gowan  &  Marx 

&  wheels. 

Mar.  6    Hitchins  ff,  Harrison 

1841. 

Feb. »  <lo 

Feb.  (>  do 

EXPENSE  OP  TRANSPOUTINO  200  TONS  OF  COAL. 

The  trip  to  and  from  the  coal  mines  to  occupy  two  days — in 
trains  of  50  cars,  at  4  tons  each.  No  allowance  is  made  in  the  fol- 
k»wlng  calculation  for  back  freight.  Repairs  of  engine  and  cars 
equal  to  a  renewal  every  four  years. 

At  an  average  of  aj  tons  of  coal  for- the  locjomotive  for 
eAch  100  miles,  at  an  average  of  $2^  per  ton,  M'ould  be 

EngiAe  driver's  pay  per  day  82.   Fireman's  $^1 ,50.    Oil 
1  gallon  $1,  I 

Repairs  of  engine  per  day  at  a  cost  of  8,00(>, 


•G,25 

4,50 
0,75 


Expense  of  locomotive  per  day,  417,M 

Expense  of  a  car  per  day  at  a  cost  of  about  8250  per 

coal  ear,  viz : — attendance,  one  man  to  ten  cars,  $1,25  pep 

day,  is  p6r  car,  0^19] 

Oil  }  of  a  pint  at  90  cents.,  per  gallon,  0;9^ 

Repairs  to  a  coal  car  per  day,  0,30 

■ 

Expense  of  one  car  per  day,  90,52 
Daily  expense  of  an  engine  as  above,  917,50  per  day 

for  two  days,  935,00 

Daily  expense  of  a  train  of  fifty  cars  for  two  days,  52,^0A 


Total  expense  of  locomotive,  and  train  of  50  cars  per  trip,  987,00 
These  expenses  incidental  to  transportation  are  less  than  50  cents 

per  ton,  for  a  run  of  188  miles,  without  taking  into  coDsideratioik 

the  rtturn  loads." 

COST  OF  TRANSPORTING  PASSENGERS. 

The  Utica  and  Syracuse  Railroad,  53  miles  long — flat  bar — car- 
ried 122,000  passengers  in  1840  at  a  UiUd  expense  of  $69,400. 
Equal  to  57  cents  each. 

The  Utica  and  Schenectady  Railroad,  78  miles  long — flat  bar — 
carried  135,000  passengers  at  a  cost  of  $87,400,  or  67  cents  each. 

Not*. — ^Tbeie  charges  include  all  expenses  of  repairs  of  Road,  Mo. 
bawk  turnpike,  fuel,  salaries,  oil,  etc.  etc.  « 
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TRA8PORTATION  OF  FREIGHT  II  PROFITABLE. 

In  England,  abundant  proof  has  been  furnished  upon  this  point  { 
but  we  will  ciie  the  experience  in  the  United  States,  from  reports 
made  in  1840,  by  distinguished  engineers  : — "  The  opinion  has  gen- 
erally prevailed  that  a  Road  to  be  profitable,  must  have  1  large 
amount  of  travel,  and  that  the  only  source  of  profit  is  the  transport 
lation  of  passengers,  and  that,  as  a  general  rule,  the  freight  of  heavy 
commodities  yields  little  or  no  profit.  The  experience  so  far,  on 
oiir  Road,  demonstrates  in  the  most  satisfactory  manner  the  error 
of  this  opinion.  Our  freighting  business  is  more  than  double  that 
of  passengers  and  the  mail,  and  this  has  been  done  under  the  dis- 
advantages of  having  but  one  train  for  both  purposes,  and  conse> 
quently  keep  up  a  speed  altogether  too  great  for  the  most  advan> 
tageous  transportation  of  freight," 

L.  O.  Reynolds,  C.  E,  Central  R.  R.  GeorgUi. 

♦*  I  can  now  state  with  confidence,  that  wherever  the  transporta- 
tion is  of  a  mixed  character  such  as  agricultural  products,  general 
merchandize  and  passengers,  and  sufficiently  large  to  justify  the 
construction  of  a  good  Railway,  that  Railways  will  be  found  to  be 
not  only  the  most  expedicous,  hut  the  cheapest  artificial  iuars  or 

CQIfTEYANCE  ALREADY   KNOWN." 

J.  Edoar  Thompson,  C.  E. 
I  Report  to  the  Directors  of  Georgia  R.  R, 

I         STEAMBOAT  EXPENSES  COMPARED  WITH  RAILROAD  EXPENSES. 

Cost  of  Boat,  870,000,  at  7  per  cent.,  $4,900 

WesLT  and  tear,  12  per  cent.,  8,400 

Fuel, 320  trips,  40  cords  per  trip,  8,800  cords,  at  $5  per  cord,  44,000 
Hisurance  on  70,000,  at  3  per  cent.,  2,100 

()il,  tiller-ropes,  packing,  etc.,  2,400 

Wages — 1st  Captain,  $1,500;  2d  Captain,  $600 ;  2  Pilots, 
$800  ;  2  Engineers,  $1,000  ;  6  Firemen,  $060  ;  10  Deck- 
hands, $2,000  ;  Steward,  $400 ;  12  Assistant  Stewards, 
$1,440  ;  and  Bar-keeper,  $400 — in  all  9,1  Qp 


70,900 
Deduct  interest  on  capital,  to  put  it  on  an  equal  footing  with 

the  Railway,  4,900 


Average  trips  per  season  of  eight  months,  220,  equal  to  $800 

per  trip  of  150  miles,  $69,000 

The  above  then,  brings  the  cost  of  running  a  Steamboftt  ob  th« 
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Hudson  River  to  $300  per  trip  of  150  miles,  or  at  $2,00  per  mile, 
being  $1  for  each  passenger — Reduce  the  estimated  expense  25  per 
cent.,  and  there  still  remains  75  cents  for  each  passenger. 

A  Locomotive  and  Train,  equal  to  the  same  number  of  passen- 
gers per  trip,  including  all  expenses,  and  including  an  allowance 
for  repair  of  road,  but  excluding  interest  on  capital  to  fully  cover 
all  expenses,  S80  per  hundred  miles,  or  at  80  cents  per  mile,  being 
40  cents  for  each  passenger. 

In  Massachusetts  the  average  cost  per  train  per  mile,  where  fuel 
is  comparatively  dear,  is  85  cents.     In  Georgia  the  same  average  is 

01  cents  per  train  per  mile,  where  fuel  costs  less. 

COMPAKAITIVE  KI8K  or  RAILROADS  AND  STEAMBOAT  TRAVELLING. 

Mr.  Lang,  in  a  report  to  the  London  Board  of  Trade,  shows  by 
a  number  of  facts,  that  Railways  are  the  safest  of  all  modes  of  con- 
veyance, and  more  particularly  safer  than  Steamboat  travelling. 
From  Jan.  1,  to  July  I,  1841,  only  three  lost  their  live^from  causes 
beyond  their  own  control.  Two  suffered  frop  their  own  folly  and 
negligence — 5  were  trespassers  on  the  Road,  and  the  remaining  20 
were  engineers,  laborers  or  workmen  on  the  line  of  the  Road.  The 
number  of  passengers  travelling  was  9,122,000.  The  distance  trav- 
elled was  182,440,000  miles.  The  number  killed  from  causes  be. 
yond  their  own  control  being  three,  or  one  to  S,040,666  passengers, 
only  one  passenger  lost  his  life/or  each  60,813,383  miles  travelled. 

COST  OF  REPAIRS  FOR  LOCOMOTIVES. 

2  ^     '>    (  on  Georgia  Railroad  run 
•Eg        la  do  do 
■o'Bi     f  8  Utica  und  Schpnecudjr, 


'-  CtB.  • 

71,824 

at  a  coat  of 

is,  453 

or  per  mile   7,60 

110,540 

do 

16,799 

do          «,I4 

145.S60 

do 

9,992 

do          6,83 

176,7fi2 

do 

7,389 

do           4, IS 

48,065 

do 

523 

do           1,06 

6  on  Colnmbia  R.  R.  run 
3  on  PhilL  and  Bait  run 

a  on  Phil,  and  Bolt  run  44,530  do  787  do  i,7s 


3iw] 


I'lij 


'  10  on  New  Jeraer  R.  R.  run  69,033;  da  B,956  do 


6M,6S4  "      33,893  avenge  aboBt  6  ct>. 

per  mile  tot  high 
TtloeitU*. 


SUPERIORITY  OF  RAILROADS  TO  CANALS. 

To  correct  the  prejudice  still  exisiting  in  the  minds  of  some  per- 
sons we  show  the  following  data  that  Canals  are  more  costly  thaa 
Railroads. 

Public  documents  but  rarely  meet  the  eye  of  the  general  reader 
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and  private  companies  rather  mystify  than  go  into  details,  and  the 
public  never  derive  a  clear  idea  from  them.  Railways  and  canals 
are  alike  implicated  in  this  charge  of  want  of  distinctness  in  their 
reports. 

We  refer  to  the  annexed  official  statement,  to  bring  the  reader 
better  acquainted  with  the  numerous  items  of  expenditure  on  a 
canal,  which  are  supposed  by  many  to  be  a  mere  trifle.  It  should 
dispel  such  a  delusion.  And  we  ask  of  him,  having  first  the  leading 
features  of  the  railway  and  canal  well  fixed  in  his  mind,  whether  he 
is  not  struck  with  the  comparative  exemption  from  the  ordinary 
causes  of  wear  and  tear  of  the  former  over  the  latter,  and  of  the 
constant  exposure  of  the  canal  to  constant  breaks  and  to  be  peri- 
odically swept  away  by  freshets,  while  the  railway  is,  or  can  be, 
generally  placed  aloof  from  such  accidents  or  danger,  and  is  never 
dormant,  but  actively  employed  the  year  through. 

rrATEXENT  OF  THE  DIFFEREXT  HEADS  OF  EXPENDrTURE  OJT  THIRTY- 
TWO  MILES  OF  THE  CUAMPLAIN  CANAL,  IN  CHARGE  OF  THOS.  A. 
SHERWOOD,  FOR  YEAR  ENDING  30tH  SEPT.,  1838. 

Toul  cost. 

Structures  or  Work.  Whole  No.    of  Repairs 

Locks,  27  6.9G0  54 
Lock  tending,  (exclusive  of  oil,)  2,112  55 
Oil  for  locks,  42  16 
New  lock  gates,  754  8© 
Waste  weirs,  15  53 
Culverts,  cost  of  old  estimated,  792  45 
Farm  bridges,  10  2,283  75 
Road  bridges,  cost  of  old  estimated,  0  2,840  01 
Repairing  scows,  5  6405  6 
Lock  houses,  store  houses,  and  boat  sheds,  4  10  22 
Timber  sheds,  and  moving  timber,  40  05 
Raising  and  repairing  tow-pate  and  berm  bank  in- 
cluding repairs  to  slope  wall,  4,721  42 
Cleaning  out  bottom  of  canal  during  spring  repairs,  1,051  03 
Dams,  370  99 
New  slope  wall,  1,543  27 
Docking,  new4ind  old  replaced,  cost  of  old  esti- 
mated, 6,289  60 
Repairs  of  breaches  and  watching  canal,  209  37 
Toob*  shovels,  picks,  crowbars,  axes,  wheelbarrowi,  1,74  01 
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5,337  56 


1,595  00 


644 

13 

314 

57 

288 

88 

244 

84 

4 

07 

294 

88 

1,049 

50 

866 

53 

tmportatU  Fads  Relating  to  Railroads, 

Other  works  cf  consequence  which  do  not  come  under 

any  of  the  above  heads. 
Building  two-path  wall  at  Whitehall,  between  canal 

and  creek, 
Excavating  rock  and  earth  above  and  below  new 

lock  on  Wood  creek. 
Excavation  for  deposile  of  streams  emptying  into 

canal  at  Dunham, 
Building  one  new  and  repj^ring  old  crane. 
Removing  old  embankment  at  Whitehall, 
Building  wall  at  Emprey's  waste  weir. 
Repairing  guard  gates, 
Excavating  slate  near  Haley's, 

Superintendent's  salary  8850,  and  clerk  hire  190  50, 
Miscellaneous, 


Average,  ^1,275  per  «iile,  840,800  65 

The  canals  in  Pennsylvania  particularly,  are  more  exposed  to 
damage  and  delapidation  than  most  others,  nearly  all  of  them  run- 
ning parallel  to  rapid  streams.  The  Erie  canal,  exempt  from  this 
danger,  has  been  enabled  to  show  a  better  surpluSt  and  a  lower 
average  of  annual  repairs,  which  is  made  only  3700  to  8800  per 
mile  per  annum,  by  the  official  reports  from  1826  to  1838  ;  but 
much  has  been  seemingly  saved  since  1835  by  the  enlargement,  the 
more  strongly  urged  by  its  advocates  on  the  ground  of  the  neces- 
sity there  would  soon  be  for  renewing  all  its  locks,  which  with  all 
canals,  are  fully  if  not  more  expensive  than  (he  renewal  of  the  sills 
and  bridges  on  a  railway  were  good  drainage  and  good  care  obtains. 
The  annual  costliness  of  the  Pennsylvania  canals  is  exhibited  in  the 
call  for  appropriations  in  1841  by  ^he  Canal  Commissioners,  as 
follows : 

Oeneral  miinlenance  and  repairs,  in- 
cluding tl  50,000  estimated  damage 
to  Deleware  Division  by  freabet  of 


eiYiof  Jan.,  1841, 
Creneral  repairs  to  railways,  82  Col- 
.    ambia  and  36  of  Portage, 


on  660  miles  canal,  9l, 072,000,  tolls  in  I840,  520,000 


1 18    "    railway,      118,000, 


588,000 


<1, 190,000  tl, 106,400 

Being  equal  to  $1,650  per  mile  for  the  canals,  and  81000  per 
mile  for  the  railways.  Such  is  the  contrast  of  expenditures  and 
receipts,  which  fully  refutes  the  claim  of  some  that  there  is  less  wear 
by  water  than  on  iron ;  the  former  bfcing  always  reputed  among 
the  most  destructive  of  elements.     It  excites  only  regret,  indeed. 
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that  a  sydtcm  so  ill  adapted  to  the  character  of  our  country  and 
climate,  should  have  been  so  heedlessly  pursued. 

DEFICIENCIES  IX  tItE  NEW  YORK  AND  PENNSYLVANIA  CANALS. 


A'etC   York  State     Ltength.  in. 

Dcjiciency  from 

Pennylrania   Lengths  . 

Deficiency  from 

Canals.              mile*. 

enmmtncemtnt  to 

Stale  Cafta!$.  in  mile*. 

commenctmeni 

1(M0. 

to  1840. 

OiweKO  canal,                      33 

2«f>,574 

Juniata  Division,     130 

101,075 

CayuK«  and  Seneca,           23 

1-16,497 

Western       do        105 

1,881 

Chemung  canal,                 39 

241, U4 

Delaware      do          CO 

ei.8G6 

Crooked  lak«,                      8 

69,817 

Susquehanna  do       39 

172,623 

Chenango,                         07 

479,560 

North  Branch  do        73 

327,065 

Black  Eifer  (unfinished)  33 

53,711 

W(M«rn  Branch  do    72 

373,878                1 

Genesee  Valley,                 35 

122,192 

French  Creek    do    43 

r29,2U               *\ 

— 

B<:aver                do    25 

128,158 

278 

1,3S6,4'J5 

— 

949       1,2^4,697 
These  deflcieacies  include  interest  on  cost.        These  deficiencies  exclude  interest  on  cosL 

The  mode  of  stating  the  accounts,  either  in  Pennsylvania  or  New 
York,  is  not  very  strict,  as  for  instance  in  the  latter  State,  a  recent 
loan  of  $50,000  for  rebuilding  the  wooden  locks  of  the  Chemung 
canal,  and  several  other  items,  are  charged  io  funded  debt,  and  the 
new  work  in  locks,  aqueducts,  etc.,  on  the  Erie  enlargement,  is  in 
lieu  of  repairs  that  must  otherwise  have  been  incurred.  These 
large  deficiencies  have  undoubtedly  been  assisted  by  the  totally 
inadequate  business  for  these  particular  canals,  but  had  they  been 
railways,  even  of  the  early  imperfect  structure,  the  result  could  not 
have  been  so  disastrous,  with  their  quadruple  resource  in  frtight, 
toll,  passengers,  and  the  mail,  perennial. 


Kepobt  on  Dr.  Eable's  Process. 


Sir, — The  following  documents  will  explain  themselves,  as  tbey 
are  of  a  character  to  interest  many  of  your  readers.  They  are 
transmitted  for  insertion  in  the  "  R;  R.  Journal"  by 

Your  ob't  serv't, 

Edward  Earle. 

"  Ordnance  Oftice,  i 

Washington,  Jan.  12, 1843."  j 
*'HoN.  J.  C.  Spencer, 

Secretary  of  War, 
Sir, — I  have  to  acknowledge  the  receipt  of  a  letter  from  the  Hon. 
R.  H.  Bayard,  of  the  U.  S.  Senate,  requesting  to  be  informed  of 
"  the  result  of  any  experiments  that  may  have  been  made  under  the 
auspices  of  the  Department  in  relation  to  Dr.  Edward  Earle't  meth- 
od of  preserving  Timber  and  Cordage,  together  with  the  opinion  of 
the  Department,  or  of  any  uf  its  officers,  as  to  its  practical  value" 
— the  same  being  referred  to  this  office  for  a  Report. 


Report  on  Dr.  Earle's  Process,  IT 

The  great  coat  of  Government  Carriages  and  the  difficulty  of 
obtaining  suitable  timber  for  their  construction,  induced  this  office, 
early  in  1^40,  to  consider  whether  the  interests  of  the  service  could 
not  be  promoted  by  the  adopting  of  measures  to  prevent  their  de- 
cay. "  Kyanizing"  and  Dr.  Earle's  process  "  were  both  duly  con-- 
sidered,  and  the  great  expense  of  the  former  led  to  the  use  of  the 
latter  by  authority  of  the  Secretary  of  War.  Since  the  Summer 
of  1840,  about  70,000  cubic  feet  of  timber  have  been  cured  g^t  the- 
Watervliet  Arsenal,  the  greater  part  of  which  is  deposited  in  store 
for  future  use.  The  exact  cost  of  the  operation  cannot  be  stated, 
but  it  i»  believed  to  be  about  cents  per  cubic  foot,  and  one  and 
a  half  cents  for  the  use  of  the  patent  right. 

Sufficient  time  has  not  yet  elapsed  to  prove  the  value  of  the  pro- 
cess by  the  trials  of  gun  carriages  in  service,  but  during  the  period 
of  operations  the  person  charged  with  supervising  the  curing  of  the 
timber  (Mr.  R.  M.  Bouton,)  has  made  some  experiments  which  are 
set  forth  in  a  printed  paper  published  by  Dr.  Earle,  which  is  hereto 
appended. 

Mr.  Boulton  is  a  man  possessed  of  much  more  science  than  is 
usually  found  in  such  a  first  rate  practical  mechanic,  and  full  reli- 
ance may  be  placed  in  his  statements. 

Upon  a  careful  examination  of  the  subject,  which  its  importance 
to  this  office,  in  a  pecuniary  view  at  least,  seemed  to  demand,  1  have 
formed  the  opinion : 

1»  That  the  intpregnation  of  timber  with  the  sulphates  of  iron. 
ancT copper  may  be  effi^cted  by  its  immersion  in  a  proper  solution, 
of  those  minerals  at  a  moderate  heat,  and  with  timber  of  any  size^ 
or  length. 

2.  That  timber  thus  cured  will  be  in  a  great  measure  incorrupti- 
ble, free  from  the  attacks  of  worms,  and  from  dry  rot^ 

3.  That  its  strength  is  not  reduced,  and  its  toughness  or  fibrous 
texture  is  improved. 

4.  That  the  cheapness  of  the  process,  united  to  its  beneficial 
effects,  promises  a  great  reduction  in  the  expenditures  for  such  ob- 
jects as  are  susceptible  to  its  use,  among  which  canvas  and  cordage 
seem  to  occupy  a  prominent  place  ; — and,  finally, 

That  this  process  will  furnish  the  desideratum  for  the  preserva- 
tion of  many  things  to  which  it  is  applicable,  and  should  be  patron- 
ized by  the  Government. 

The  letter  of  Mr.  Bayard  is  returned  herewith. 

I  have  the  honor  to  be,  sir 
Very  respectfully. 
Your  ob't  serv't 
G.  Talcott, 
Lt.  Col.  Ord."^ 
(Indorsed) 

"  Navy  Department  Jan.  17,  1843." 
**  r  unhesitatingly  express  my  full  concurrence  in  the  opinion 
and  recommendation  of  Col.  Talcott  within  gu^en.    I  have  no  doubt 
that  Dr.  Earle's  process  might  be  advantageously  applied  to  a  great 
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rariely  of  materials  used  in  the  naval  service,  and  that  the  saving 
to  the  country  would  be  incalculably  greater  than  the  cost.  I  thflre- 
fore-strongly  recommend  the  adoption  of  Dr.  Earle's  process,  apon 
such  terms  as  may  be  considered  fair  and  just  between  him  and 
the  count  n'. 

A.  P.  Upshcb." 


Report. 


At  !i  meeting  of  the  Piesident  and  Managers  of  The  Philadelphia  and 
Reading  Rdiroad  Company  on  the  'llh  day  of  January,  1843,  the  foIloW' 
ing  Report  was  presenleJ,  approved,  and  ordered  to  be  printed  for  the  as« 
of  the  Stockholders. 
To  the  President  and  Managers  of  the 

Philadelphia  and  Reading  Railroad  Company  : 

Gentlbmen, —  In  accordance  with  your  resolution  of  the  lOth  inst.,  I 
have  the  honor  to  present  to  you  the  following  Report : — 

The  entire  line  of  the  railrorid.  between  Philadelphia  and  Mount  Car- 
hjn,  aa  the  Board  are  aware,  was  opened  for  the  transportation  of  freight 
Hdl  passengers,  on  the  1  Uh  day  of  January  last ;  and  on  the  17ih  day  of 
May  ibllowing,  the  branch  for  the  accominodaiiun  of  the  coal  trade  on  the 
Delaware  was  openeirto  the  Company's  wharves  at  Richmond. 

On  the  opening  of  the  road  to  Mount  Carbon,  the  transportation  of  coat 
was  commenced,  which  increased  on  the  completion  of  the  Richmond  branch 
until  limited  by  the  number  of  cars  nn.l  engines  then  owned  by  the  Cpm- 
pany.  A  cantrac:  was  entered  into  on  the  3d  of  March,  for  one  thousand 
coal  cars,  a  large  portion  of  wliich  it  was  expected  would  have  been  deliv 
ered  in  time  for  the  fall  trade ;  and  contracts  were  also  made  with  several 
different  ealablishmente  for  engines  suflicient  for  their  transportation  The 
coal  cars  to  be  furnished  under  this  contract,  were  not  received  aa  early  a» 
had  been  anticipated  by  the  Board,  and  some  of  the  engines  are  still  unde- 
livered. The  consequence  was,  that  the  force  on  the  road  was  entirely  in- 
adequate to  the  trade  timt  offered.  In  addition  to  this,  although  the  main 
line  of  the  road  was  completed,  there  were  numerous  additions,  such  aa 
extra  tracks  in  the  coal  region,  and  at  Richmond,  proper  connections  with 
the  branch  road?,  and  sideings,  for  the  passage  of  the  trains  on  the  road,  etc., 
which  were  in  an  unfinished  state  during  the  post  season,  and  the  want  o 
which  would  have  been  as  insuperable  a  bar  to  a  large  business,  as  the 
want  of  cars  and  engines. 

In  the  nionth  of  August,  when  the  force  on  the  road  was  being  rapidly 
increased,  and  there  was  a  prospect  of  realizing,  to  some  extent,  the  expec- 
tations of  the  friends  of  the  road,  the  operations  of  the  Company  were  sus- 
pended by  the  destruction  by  fire,  first  of  the  bridge  across  the  Schuylkill  at 
the  falls,  and  shortly  after  of  the  bridge  across  Mill  Creek.  These  structures 
were  rebuilt,  and  the  trade  to  Richmond  recommenced  on  the  13th  of  Oc- 
tober, and  from  that  time  until  the  close  of  the  shipping  season,  a  regular 
coal  business  was  done,  to  the  extent  of  the  cars  and  engines  on  the  road. 

Some  disappointment  has  no  doubt  been  experienced  by  the  Board  of 
Managers  in  consequence  of  the.'^e  vexatious  interruptions  and  delays  ia 
commencing  the  transportation  of  coal,  but  to  some  extent  they  were  rea- 
sonably to  have  been  expected.     The  contractors  for  building  the  coal  cart 
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were  energetic  and  efficient  men,  nnefifid  aril  in  their  power  to  compflke* 
them  a9  speedily  as  possible;  but  it  was  not  probable  that  ihey  could  ob- 
tain the  requisite  amount  of  rimber,  of  suitable  description,  for  so  large  a 
contract,  much,  if  at  all  within  ihetiine  which  their  contracts  admitted  ;  and' 
experience  has  shown,  thnt  we  cannot '  always  rely  on  our  locomotive 
builders,  for  the  delivery  of  engines  within  the  time  specified  by  their' 
Bgrpemcnts. 

These  difficulties,  it  is  believed,  are  now  to  a  great  extent  overcome. 
The  road  between  Reading  and  Mount  Carbon,  which,  from  having  been 
laid  in  the  winter,  was  not  in  as  good  condition  as  could  be  desired,  has 
been  greatly  improved,  and  the  whole  line  of  track  from  Mount  Carbon 
to  Richmond,  and  to  the  Columbia  Railroad  Bridge,  is  now  in  good  con- 
dition. The  bridges  throughout  the  line,  have  been  tfioroughty  examined, 
and  every  thing  done  whicti  seemed  likely  to  add  to  their  permanency  and 
durability;  they  are  now  in  go6d  solid  condhioa  with  the  exception  of  lb6 
one  across  French  Creek,  at  PhcEnixvill?,  which,  in  Consequence  of  the' 
spans  being'increased  beyond' what  was  anticipated  at  the  time  of  framing 
it,  has  proved  less  permanent  than  the  rest.  Such  improvements  are  new 
being  made  to  it,  as  will  g\v^  it  the  required  strength.  In  rebuilding  the 
bridge  across  the  Falls  of  Schuylkill,  only  aboat  one-third  was  rebuilt  on 
the  original  plan,  the  balance  being  of  truss wjork,  supported  by  the  piers' 
and  intermediate  trusses.  The  timber  for  rebuilding,  permanently,  this 
portioQ  of  the  work,  is  now  being  delivered,  and  will  be  speedily  framed' 
and  in  readinesvto  raise,  but  the  present  structure  will  stand  any  ordinary 
freshet.  Diiring  the  past  summer,  the  track  has  been  dotibled'at  foar  suita- 
ble points,  for  a  sufficient  length  to  pass  two  of  the  longest  coal  trains  at 
each  point,  affording  with  the  double  tracks  previously  laid,  aocommoda- 
tion  for  the  passage  of  ten  or  twelve  trains  per  dhy  in  each  direction.  Ad- 
ditional tracks  are  being  laid  at  Schuylkill  Havan-and  at  Richmond,  and 
thetrusswork  is  being  built  on  four  additional  wharves,  so  as  to  afford 
every  facility  for  speedy  shipment.  Arrangements  are  also  making  for 
some  additional  water  stations,  which  will  probably  be  required  by  the 
trade  of  next  year,  and  for  increasing  the  capacity  of  those  already  built, 
by  the  introduction  of  constant  streams,  wherever  they  can  be  commanded' 
at  any  reasonable  cost. 

There  are  at  present  on  the  road'twenly-four  engines,  (eight  of  which  are 
calculated  for  passengers  and  light  freight,  and  sixteen  for  coal,  etc.,)  and. 
eleven  hundred  and  thirty  coal  cars.     The  engines  are  sufficient  for  a 
business  of  six  trains  or  about  one  thousand  tons  per  day.     In  addition  ta> 
these,  a  contract  has  been  entered  into- with  the  Locks  and  Canals  Compa- 
ny of  Lowell,  Mass ,  for  twelve  engines  and  four  buDdred  and  fifty  coaL 
cars,  which  are  progressing  rapidly,  and  will  probably  be  delivered'm  the 
course  of  next  spring.     Wlien  this  contract  has  been  completed,  together 
with  two  engines  now  building,  and"  nearly  finished,  by  the  New  Castle' 
Manufacturing  Company,  the  force  on  the  road,  for  the  transportation  ob 
coal,  will  be  thirty  engines  and  fifteen  hundred  and  eighty  cars,  equal  to- 
about  ten  trains,  or  a  business  of  about   i6U0  tons  per  day.     This,  ir  i» 
thought,  will  be  about  as  large  a   business  as  can  well  be  accommodated, 
until  some  continuous  portion  of  the  track  can  be  doubled;  and  it  is  ex- 
tremely desirable  that  this  should  be  done  as  soon  as  tlie  arrangements  of 
the  Company  wil' admit  of  it.      If  a  double  track  was  laid  between  Readin? 
and  Pottstown,  a  distance  of  eighteen  miles,  (of  which  /ero  are  already  laid,) 
the  trains  from  each  end  of  the  line  could  be  passed  in  this  distance,  and 
not  only  would  the  capacity  of  the  road  be  greatly  increased,  but  the  delays 
and  irregularities  A-hich  the  best  management  on  a  single  track  cannot  aU 
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ways  prevent,  would  be  avoided.  The  increased  number  of  engines  on  the 
road  will  render  it  necessary  to  add  to  the  workshop  at  Reading  in  the 
course  of  next  summer.  The  present  building  was  erected  wilh  a  view  to 
its  extension  whenever  the  trade  on  the  road  should  require  it. 

From  the  causes  mentioned  in  the  beginYiing  of  this  Report,  the  coal 
business  done  on  the  road  during  the  past  year  has  been  much  less  than 
was  anticipated,  but  nothini^  has  occurred  at  all  calculated  to  shake  the 
opinion  formed  of  its  capacitv,  as  to  the  amount  of  business  that  can  be 
done,  or  the  cheapness  of  transportation  over  it.  The  greatest  number  of 
co^l  trains  yet  passed  over  the  road  per  day  is  five  in  each  direction;  a 
small  number,  it  is  true,  compared  with  the  anticipated  trade  of  next  year, 
but  these  were  all  passed  at  one  point  (Reading,)  and  the  double  track,  now 
laid,  will  admit  of  the  passage  of  at  least  double  that  number  with  nearly 
eqiial  facility.  The  performance  of  the  engines  during  the  past  year  leaves 
no  doubt  of  their  being  fully  equal  to  their  estimated  power,  their  usual 
loads  being  from  one  hundred  and  sixty  to  two  hundred  tons.  The  exper- 
ience of  the  past  year  also  confirms  the  opinion  that  the  cost  of  transporting 
coal  from  Mount  Carbon  to  Richmond,  will  not  exceed  50  cents  per  Ion; 
at  present  it  would  appear  to  be  less,  but  allowance  is  to  be  made  for  the 
cars  and  engines  being  new,  and  requiring  less  for  repairs  than  they  will 
after  having  been  some  time  in  use. 

The  amount  of  the  receipts  of  the  road  for  the  year  ending  Slst  Decem- 
ber, 1842,  as  near  as  can  at  present  be  ascertained,  are  about  $200,000,  and 
the  e^^penses  foi'the  same  period  about  $1 18,000.  A  general  and  detailed 
statement  of  the  working  of  the  road,  amount  of  business  done,  etc.,  will  be 
m^de  out  and  presented  to  the  Board,  but  cannot  be  completed  in  time  for 
the  meeting  of  the  stockholders. 

From  the  preparations  now  making  in  the  coal  region,  and  the  great 
demand  for  the  Company's  cars  during  the  past  year,  there  is  every  reason 
to  believe  that  when  the  shipping  season  commences,  there  will  be  hvr^ 
if  any,  of  the  unemployed  at  the  rate  of  freight  now  charged  ;  should  this 
be  the  case,  300,000  tons  would  seem  a  very  safe  estimate  for  the  amount 
of  the  coal  business  of  ne.\t  year.  The  receipts  of  the  road  for  the  post 
year,  from  sources  other  than  coal,  are  about  8140,000,  and  as  it  is  the  first 
year  since  its  opening  to  Mount  Carbon,  and  has  been  one  of  extraordinary 
depression  in  all  kinds  of  business,  it  is  prob.ibIe  that  the  receipts  from  the 
sime  sources  for  the  next  year  will  nut  b«;  much  less  than  $200,000. 
Should  this  estimate  of  the  business  of  ne.\l  year  be  correct,  the  receipts  of 
the  road  would  be  about  ....  $630,000 

Probable  expense  for  the  same  period,     -  -  220,000 


Probable  nett  receipts  for  1843,  -  -  -  $410,000 

A  statement  of  the  number  of  cars,  engines,  etc.,  now  on  the  road,  and 
of  those  contracted  for  but  not  yet  delivered,  is  herewith  presented. 

1  have  the  honor  to  be, 
Ucntlemen, 

Your  ob't.  serv't, 

Wirt  Robinson, 
Engineer  and  Gen.  Supdt.  P.  &  R,  R  R. 
Dtcenibcr  31.</,  184-2. 
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Cost  of  Tbahsportation  on  Railroads.     By  C.  Ellet  Jk^  C.  £. 

ON  THE  VALUE  OF  TIME. 

In  estimating  tKe  cost  of  transportation  on  railroads  I  have  taken 
no  account,  in  the  preceding  numbers,  of  an  item  which  is  general- 
ly considered  of  great  consequence  in  determining  the  result;  viz. 
the  value  of  time.  Speed  is  the  peculiar  advantage  of  railroiids,  and 
one  which  is  certainly  sometimes  deserving  of  much  consideration 
in  the  administration  of  the  work."  I  propose  to  estimate  its  real 
value,  as  nearly  as  it  can  be  done,  in  the  transportation  of  passen- 
gers and  merchandize. 

First,  then,  what  are  we  to  regard  as  the  measure  of  the  value  of 
time  on  any  article  of  merchandize  .'  Is  it  not  the  interest  on  the 
capital  invested  in  the  commodity,  at  the  rate  at  which  the  pro- 
prietor estimates  his  profits  for  the  time,  added  to  the  rate  at  which 
his  goods  depreciate  in  value  in  consequence  of  detention  on  the 
route  ? 

If  this  be  true — and  I  cannot  well  perceive  what  other  value 
than  this  the  time  lost  in  their  conveyance  can  possess — let  us  en- 
deavor to  ascertain  to  what  it  will  amount  under  dift'erent  circum- 
staDces  ;  and  for  this  purpose  we  will  represent  by 

r  the  rate  of  interest,  and  depreciation  of  the  value  of  the  goods, 
per  cent,  per  annum  ; 

P  the  value  in  dollars  of  one  ton  of  the  commodity  ;  and 

V  any  velocity  of  transportation  in  miles  per  hour. 

There  are  87G0  hours  in  a  year  ;  and  if  we  represent  this  num- 
ber by  m,  the  interest  and  depreciation  of  the  value  of  a  ton  of 
goods,  in  the  space  of  one  hour,  w  ill  be  expressed  by 

lOO/ra' 

and  during  the  lime  the  goods  are  carried  one  mile  at  the  velocity 
V,  it  will  amount  to  the  .sum 

Pr 

1  oowTv' 
This  interest  and  depreciation,  for  any  other  greater  velocity  V. 
will  be  for  the  time  consumed  in  traversing  one  mile 

Pr 


100  m  V; 
and,  consequently,  the  difference  between  the  values  of  the  two 
velocities  V  and  V  (supposing  that  the  time  and  speed  be  well 
employed,  and  that  the  engine  drivers  do  not  waste  at  the  stations 
and  depots  what  he  gains  on  the  route,)  for  each  ton  and  for  one 
mile,  will  be 

IV  /V— Vv 
100^  \  V'  V  ;•  (K) 

This  expression  represents  the  amount  which  the  goods  would 
depreciate  while  passing  over  one  mile,  at  the  velocity  V,  over  and 
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abore  their  interest  and  depreciation  while  traversing  the  same 
distance  at  the  velocity  V  ;  or  the  additional  sum  which  the  own- 
er of  the  goods  would  be  willing  to  pay  to  have  them  carried  at  the 
gpced  V  instead  of  the  slower  rate  V. 

Now  lot  us  apply  this  equation  to  the  transportation  of  coal,  and 
assume  for  the  velocity  V'  that  which  would  be  likely  to  have  place 
on  a  railroad,  or  ten  miles  per  hour ;  and  for  that  of  V  the  ordinary 
speed  of  a  canal  boat,  or  two  and  a  half  miles  per  hour;  for  the 
value  of  the  commodity,  three  dollars  per  ton,  and  for  the  value  of 
the  capital  employed  in  the  trade,  20  per  cent,  per  annum. 

How  much  per  ion  per  mile  would  the  value  of  a  speed  often 
mileg  per  hour  exceed  that  of  two  and  a  half  miles  ?  By  the  equa- 
tion  we  have  here 

3  +  20     /lO— 2.5\  1        f      ,  „ 

1 I—— of  a  dollar, 

87C0  X   100\lO-f-2.6/      48(566 

or  a  fraction  more  than  the  fiftieth  part  of  one  mill  per  ton  per  mile. 
It  would  appear,  then,  if  this  process  be  correct,  that  their  is  but 
little  encouragement  to  tear  the  road,  and  oars,  and  engines  to 
pieces — augment  the  risk  of  accident,  and  increase  the  actual  cost 
of  transportation  100  per  cent. — for  the  purpose  of  delivering  coal 
a  few  hours  sooner  than  it  might  be  effected  on  a  canal  at  a  speed  of 
two  and  a  half  miles  per  hour.  If  the  value  of  the  coal  be  not  more 
than  three  dollars  per  ton  at  the  mine,  and  the  value  of  the  capital 
engaged  in  the  trade  not  more  than  20  per  cent,  per  annum,  the 
difference  to  the  proprietor  could  not  amount  to  more  than  xhe  fifth 
pari  of  one  cent  per  ton  for  the  wliolt  time  consumed  in  traversing  a 
space  of  100  mileg. 

Again,  let  us  suppose  that  the  article  is  flour,  of  which  the  value 
is  six  dollars  per  barrel ;  and  let  us,  at  the  same  time,  assume  that 
the  depreciation  would  be  100  per  cent,  per  annum  :  which  is 
equivalent  to  the  supposition  that  it  would  be  entirely  destroyed  if 
it  were  detained  one  year  on  the  paisage,  and  that  the  depreciatioD 
is  uniform  during  the  whole  period.  We  will  also  suppose  that  the 
speed  'on  the  railroad  is  infinitely  great,  or  that  a  mile  might  be 
passed  by  a  locomotive  engine  in  a  space  of  time  so  short  as  to  be 
wholly  inappreciable  ;  while  the  speed  with  which  the  same  article 
would  be  transported  on  a  canal  is,  as  usual,  two  and  a  half  miles 
per  hour. 

What  is  the  value  of  the  time  lost  on  the  canal  in  this  case  T 
Here  we  have  r  =  100,  P  =  6,  V  =  infinite,  and  V  =  2,  ;  which 
quantities  being  substituted  in  the  equation  yield 

100  X  G            1            1       f     J  II 
— of  a  dollar, 

8760  +   100-  2J        3650 
or  about  ihe  fourth  part  of  one  mill  per  mile  per  barret. 

This  will  be  recognized  as  rather  an  extreme  case ;  but  still  it 
docs  not  justify  a  high  speed. — for  three  mills  per  ton  per  mile  is 
generally  not  very  perceptible  among  the  quantities  which  enter 
into  the  aggregate  expenses  of  a  railroad  line. 

Let  us  next  suppose  the  commodity  to  bo  groceries — such,  for 
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1     of  a  dollar, 


instance,  as  sugar  and  cofl'cc — of  >vhich  the  value  may  be  assumed 
at  two  hundred  dollars  {>er  ton  ;  and  that  the  interest  and  depre- 
ciation are  equal  to  20  per  cent,  per  annum.  In  this  case  will  find 
lor  the  difference  between  the  value  of  a  speed  of  ten  miles  per 
hour,  and  one  of  two  and  a  half  miles  per  hour^between  the  speed 
of  a  locomotive  and  that  of  a  canal  boat, 

200  +  20    /lO— 2|v         1 
87G0  +  100\r(H-2|/  =  730 
or  about  one  and  a  third  mills  per  ton  per  mile.     The  difference  be- 
tween the  value  of  a  speed  of  five  and  one  of  ten  miles  per  hour, 
woul^  not  in  this  case  have  exceeded  a  half  mill  per  ton  per  mile. 

A  high  speed,  then,  is  not  Justifiable  in  the  transportation  of  gro- 
ceries for  the  purpose  of  saving  lime  in  the  delivery  of  the  freight. 
If  it  be  adopted  at  all  it  must  be  because  the  condition  of  the  road, 
or  some  other  part  of  the  business  which  it  accomodates,  renders  it 
imperative,  or  because  the  injury  which  the  work  sustains  in  con- 
sequence of  the  greater  velocity  is  not  properly  appreciated  by  the 
parties  in  control  of  the  line. 

We  will  next  lake  the  case  of  dry  goods,  of  which  the  average 
value  may,  perhaps,  be  assumed  at  2,000  dollars  per  ton  ;  the  inter- 
est and  depreciation  will  again  be  put  at  20  per  cent.,  and  the  res- 
pective velocities  at  two  and  a  half  and  fifteen  miles  per  hour. 

By  the  formula  we  have,  in  this  case, 

2000  +  20    /15— 2K       1     r     J   II 
■ 1 *  1  =  — of  a  dollar, 

8700  +  100\I5  +  2^/      60 
Of  one  cent  and  a  half  per  ton  per  mile. 

This  sum  is  nearly  equal  to  the  actual  cost  of  transportation  on 
a  road  in  good  condition ;  and  it  is  therefore  apparent  that  in  the 
conveyance  of  trains  composed  exclusively  of  the  most  valuable 
goods,  a  greater  velocity  than  two  and  a  half  miles  per  hour  is  al- 
ways proper ;  but  when  it  is  recollected  that  there  is  never  more 
than  a  very  small  proportion  of  the  merchandize  passing  over  a 
line,  which  possesses  anything  like  the  value  here  assumed— 2,000 
dollars  per  ton — the  adoption  of  a  higher  velocity  must  still  be  re- 
garded as  of  very  doubtful  utility.  Even  in  the  case  pefore  us-— 
where  the  value  of  the  goods  is  assumed  at  2,000  dollars  per  ton — the 
difference  between  the  value  of  a  speed  of  fifteen  miles  per  hour  and 
one  of  six  miles  per  hour  would  not  amount  to  a  half  cent  per  ton 
per  mile — a  sum  which  would  by  no  means  justify  a  higher  speed 
even  if  the  train  were  loaded  entirely  with  such  goods. 

If  we  apply  the  same  method  of  computation  to  the  conveyance 
of  passengers,  and  estimate  the  average  value  of  the  time  of  all  the 
individuals  in  the  trains,  at  twelve  cents  per  hour,  we  shall  have  for 
the  difference  between  the  value  of  a  speed  of  fifteen  miles  per 
hour  and  the  usual  speed  of  freight  boats  un  canals,  or  two  and  a 
half  miles  per  hour, 

/1ft— 2^V 
121  — —  — ?  I  =  4  cents  per  passenger  per  mile. 

If  the  average  time  of  all  the  individuals  travelling  be  worth 
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twelve  cents  per  hour,  the  charges  on  a  road  where  a  speed  of  fif- 
teen miles  per  hour  is  adopted,  may  he  four  cents  per  mile  higher 
than  could  be  demanded  en  one  where  a  velocity  of  only  two  and  a 
half  miles  per  hour  is  maintained.  Of  course  there  is  a  great  dif- 
ference between  the  values  put  on  tlieir  time  by  different  individu- 
als ;  and  of  course  too,  there  must  be  much  uncertainty  in  fixing 
upon  a  general  average.  But  twelve  cents  per  hour  (including 
the  expenses  incident  to  the  trip)  is  by  no  means  a  high  estimate 
fur  the  time  of  all  the  individuals  travelling  in  the  public  convey- 
ances ;  but  yet,  low  as  it  is,  it  shows  for  the  value  of  the  time  of  oae 
person — exclusive  of  what  mere  impatience  would  prompt  him  to 
pay — a  sum  nearly  two  thousand  times  greater  than  that  of  a  ton 
of  coal,  thirty  times  greater  than  that  of  a  hogshead  of  sugar,  and 
nearly  three  times  that  of  a  ton  of  ordinary  dry  goods,  transported 
at  the  same  rate. 

We  may  perceive,  then,  why  the  superiority  of  railroads  is  so 
much  greater  in  the  transportation  of  passengers  thaa  of  heavy 
freight ;  and  how  it  maj  happen  that  a  velocity  which  is  in  the 
highest  degree  economical  when  adopted  for  the  convenience  of 
travellers,  may  be  ruinous  when  applied  to  the  transportation  of 
rainerals  and  produce.  Indeed  it  is  difficult  to  over-estimate  the 
injury  which  is  inflicted  on  the  interests  of  stockholders,  from  the 
continuance  of  this  evil  in  the  management  of  railroads,  althoogh 
it  has  been  materially  abated  within  the  last  four  years.  The  val- 
ue of  the  additional  time  which  is  consumed  at  the  slower  rate  is 
absolutely  unworthy  of  consideration  in  the  conveyance  of  mer- 
•chandize  ;  and  the  only  question  which  ought  to  occupy  the  atten- 
tion of  the  directory  is  the  reduction  of  the  actual  expenses  of  the 
iine,  and  the  selection  of  that  velocity  which  corresponds  with  the 
greatest  possible  economy.  The  great  and  constant  effort  should 
kie  to  reduce  the  cost  of  transportation  to  the  lowest  limit.  It  is 
not  railroads  nor  canals  that  increase  the  trade  of  a  country  or  add 
wealth  to  the  districts  which  they  traverse.  It  is  the  reduction 
9£  the  charges  for  conveyance  which  these  improvements  permit, 
from  which  these  great  advantages  are  derived.  And  high  «peed 
oa  such  commodities  offers  no  compensation  for  the  high  charges 
which  it  axacts. 

These  considerations  are  applicable  only  to  the  value  of  time  on 
the  goods  transported.  But  the  loss  of  interest,  and  depreciation 
of  the  value  of  the  freight,  are  not  the  only  losses  involved  in  the 
adoption  of  an  insufficient  speed.  '  The  value  of  the  time  of  the 
train,  and  of  the  train  bands,  is  also  to  be  considered,  and  enten 
into  the  complete  expression  of  the  actual  cost  of  transportation. 
If  the  engines  and  cars,  and  the  men  who  conduct  them,  do  less 
duty  than  they  might  accomplish  by  the  adoption  of  a  higher  veloc- 
ity, the  value  of  the  time  of  the  increase  of  stock  and  force  which 
will  be  required  to  effect  the  same  duty  at  the  slower  rate,  must 
obviously  be  charged  against  that  velocity. 

It  is  true  that  there  are  cases  in  which  the  speed  to  be  adopted 
is  governed  by  the  necessity  of  accommodating  a  certain  amount  of 
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trade,  or  making  room  for  a  large  passenger  conf^yance,  which 
could  not  be  adequately  provided  for  on  a  single  track,  without 
maintaining  a  speed  determined  by  the  circumstances.  Of  course 
the  company  must  submit  to  this  necessity  ;  they  must  adopt  a  high 
velocity  where  these  or  other  imperative  conditions  exact  it.  But 
the  question  now  is,  what  is  the  value  of  velocity  or  time,  where 
they  have  the  power  to  exercise  their  own  discretion  in  the  selection 
of  the  speed  ? 

In  ail  such  cases  the  slower  the  motion  of  the  train  the  less  will 
be  the  expense*  of  »he  company,  unless  it  be  reduced  so  low  that 
the  interest  on  the  cars  and  engines  which  convey  the  freight,  and 
the  loss  of  the  time  of  the  engine  and  train  hands,  more  than  com' 
pensates  for  the  reduced  charges  for  repairs  of  the  road  and  ma- 
chinery. 

We  will  designate  by  F  the  value  of  the  locomotive  engine  in 
dollars ;  by/  the  value  of  the  stock  in  cars  for  each  ton  of  freight; 
by  m'  the  value  of  time  of  all  the  bands  in  the  train  for  one  hour  ; 
and  by  q  the  number  of  tons  of  merchandize  in  the  train.  *• 

The  value  of  one  hour  for  the  whole  train  will  be,  at  6  per  cent. 

0 


loom 


-(F+/?)  +  m; 


(L) 


and  if  we  represent  this  quantity  by  H,  the  difference  between  the 
values  of  the  velocity  V  and  that  of  V,  will  be  for  each  ton,  and 
for  one  mile 


H/V;— Vv 
y\  V'V  /• 


</  \  V   V   /  (M) 

This  is  the  difference  per  ton  per  mile  to  the  company  between 
the  values  of  these  velocities,  where  no  imperative  conditions  ob* 
tain. 

Now  let  us  see  what  value  this  expression  exhibits  under  differ* 
ent  circumstances  :  and  for  this  purpose  we  will  put  F  =  9000 ;  f 
=  100;  q  =  50;  m  =  8760 ;  m  =  ^,  all  which  are  very  common 
values,  and  suppose,  in  the  first  instance,  that  the  business  of  the 
line  may  be  transacted  by  an  adequate  supply  of  engines,  men  and 
cars,  at  some  exceedingly  slow  rate — as  half  a  mile  per  hour — how 
much  more  would  it  cost  the  company,  in  the  value  of  time,  to  car- 
ry the  trade  at  this  rate,  than  at  a  speed  of  ten  miles  per  hour  T 

Equation  (L)  gives  us  < 


H  =  liofadoIlar, 
40 


This  valae  of 


for  the  value  of  one  hour  of  the  time  of  the  train. 
H  being  substituted  in  equation  (M)  will  yield, 

11       10— i      209      -     ,  „ 

?= of  a  dollar, 

40+60- 10+i     20000  , 

or  more  than  one  cent  per  ton  per  mile. 

Now,  in  this  case,  the  value  of  the  time  of  the  train,  exclusive  of 
the  goods,  is  equal  to  half  the  actual  cost  of  transportation  on  «, 
well  managed  road  with  ample  trade ;  aiui  it  is  perfectly  apparent 
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that,  even  overlooking  the  loss  of  time  and  depreciation  of  the  price 
of  the  goods,  such  a  rate  is  wholly  inadmissible.  But  let  us  apply 
the  equation  to  the  determination  of  the  difference  of  value  of  a 
Jipeed  of  five  miles  and  one  of  ten  miles  per  hour,  under  the  same 
circumstances.     In  this  case  equation  (M)  gives  us 

11      JO— ')        11        r     J  M 

= of  a  dollar, 

40X50-  10 -f- 5     'JOOOO 

or  omltf  one  half  mill  per  ton  jter  mile—^r  less  than  the  tythe  of  the 
actttal  difference  of  coat— consequent  on  the  destruction  of  cars, 
engines  and  track — ri»k  of  accident  and  damage  of  goods,  incident 
to  the  adoption  of  the  greater  velocity. 

The  whole  difference  between  the  value  of  a  speed  of  five  miles 
per  hour  and  one  of  ten  miles  per  hour,  will  rarely  exceed  one  mill 
per  ton  per  mile,  in  its  effect  on  the  interest  of  the  value  of  the 
train,  together  with  the  depreciation  of  the  vahi^  of  the  goods  con- 
veyed. However  great,  then,  may  be  the  inducement  to  carry 
passengers  at  a  mure  rapid  rale,  there  is  no  sufficient  cause  for 
transpurtating  freight  at  a  speed  of  more  than  five  miles  per  hdur, 
unletist,  as  already  p:-emi.«cd.  n  higher  rate  is  absolutely  essential 
for  the  accommodation  of  all  the  trade  which  is  commanded  by  the 
line — a  condition  which,  on  ordinary  roads  in  this  country,  very 
rarely  prevails. 

We  are  not  likely  to  overrate  the  injurious  effect,  or  too  strong- 
ly to  deprecate  the  continuance,  of  the  mischievous  practice  which 
still  prevails  in  this  country  in  the  transportation  of  heavy  commo- 
dities. The  iron  rails  are  rapidly  ilestroyed  by  it ;  the  wear  and 
tear  of  the  cars  and  engines  are  greatly  augmented,  and  the  use- 
ful effect  of  the  power  applied  is  materially  reduced.  There  is  no 
corresponding  advantage  obtained.  The  value  of  the  time  which 
is  saved  is  almost  too  small  to  be  estimated  for  the  freight,  and  the 
value  of  the  time  lost  by  the  train  bears  no  perceptible  proportion 
to  the  injur)'  which  is  done  to  the  road  and  its  furniture. 
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Delivered  at  the  close  of  the  Tuxlfth  Exhibition  of  American  Man- 
ufacturet,  held  by  the  Franklin  Institute  of  the  State  of  Pennsyl- 
vania, for  the  Promotion  of  the  Mechanic  Arts,  October,  184S  ;  by 
A.  D.  Bachk,  LL.  D;  Prof  of  Nat.  Philos.  and  Chem.  Universi- 
ty of  Pennsylvania. 

Prussia  has  undertaken  to  show  what  an  "enlightened  despotism" 
may  effect,  and  the  results  of  her  combined  educational,  military, 
political,  and  religious  aystcm,  yet  remain  to  be  folly  developed. 
The  I  ulers  have  had  their  preferences  in  regaitl  to  the  eiKoorage- 
ment  of  different  departments  of  agriculture  and  the  arts.  At  one 
time,  the  silk  culture,  and  the  manufacture  of  silk  and  porcelain, 
were  especially  patronized  ;  at  another,  brass  and  iron  founding 
and  the  culture  of  the  beet,  and  the  manufacture  of  sugar  from  it. 
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Tho  minuUe  to  which  the  government  deteends,  may  be  pereeWed 
from  the  fact  that  licenses  to  follow  trades  and  occupations,  the 
result!  of  which  concern  himian  Tife,  (as  those  of  the  druggist  and 
chemist,  of  the  architect  and  builder,  of  the  mason  and  carpenter, 
and  even  of  the  well-digger,)  can  only  be  had  upon  an  examination 
upon  certain  preliminary  acquisitionii,  deemed  essential  to  the  pros* 
ecution  of  each. 

The  recommendation  of  general  measures  for  promoting  the  in- 
terests of  the  useful  arts,  is  entrusted  to  a  technical  commission 
connected  with  one  of  the  departments  of  the  governntent.     A  so« 
ciety  is  also  permitted  in  Berlin  which  takes  cognizance  of  inven* 
tions|ubmitted  to  ir,  which  meets  at  stated  times  to  discuss  reports 
upon  alleged  inventions  or  improvements,  and  under  the  nominal 
patronage  of  which  a  monthly  journal  is  pubHshed.    To  provide 
xbr  the  technical  instruction  of  those  who  intend  to  fullow  mechan- 
ical employments,  schools  have  been  estalilished  in  many  of  the 
provincea,  to  be  entered  aAer  the  ^sual  period  of  elementary  in- 
struction is  passed,  and  before  an  apprentieeship  is  commenced,  or 
during  its  first  years.     The  most  promising  pupils  of  theae  schools 
are  transferred,  aAer  serving  a  portion  of  the  time  of  their  appren* 
ticeship.  to  a  central  school,  at  Berlin,  where  they  receive,  free  of 
expense,  instruction  in  the  branches  which  may  fit  them  for  the  oc< 
cupation  of  machinists,  founders, and  the  like.     Architects,  builders, 
and  engineers,  have  a  similar  public  institution,  for  the  preparation 
of  the  members  of  their  professions.     The  Trade  Institute  of  Ber- 
lin turns  out  annually  a  class  of  well  educated  young  men,  whose 
influence  on  the  occupations  which  they  embrace,  must  ultimately 
be  of  the  highest  bencfiL 

The  plan  and  execution  of  that  great  scheme  of  uniting  the  States 
of  Germany,  once  loosely  connected  by  political  ties,  in  a  c<miroer- 
cial  league,  is  due  to  Prussia,  and  now  the  toll-league  embraces 
nearly  all  the  States  of  the  old  German  empire,  except  Austria.  A 
uniform  scale  of  duties  is  adopted  by  all,  and  import  duties  are  col* 
lected  at  the  frontiers,  to  be  distributed  in  proportions  agreed  upon 
by  the  several  parties. 

Austria  has  her  way  of  encouraging  maaofacturea  and  tho  me- 
chanic arts,  different  from  that  of  Prussia.  Her  manufactures  of 
porcelain,  of  iron,  of  linen,  of  sugar,  and  of  chemical  products  have 
in  turn  been  aided.  Her  quicksUver  mines  and  porcelaia  manufac- 
tory  belong  to  the  government,  and  the  former  are  worked  by  a 
corps  specially  organized  for  the  purpose.  The  goTarnment  has 
established  trade  schools,  like  those  of  Berlin,  in  some  of  the  pro- 
vinces, but  their  great  Polytechnic  Institution  is  in  the  capital  itselfl 
No  ezpenae  has  TOen  spared  to  collect  in  this  establishment  the  best 
specimens  of  the  materials  used  in  the  arts,  of  the  tools  aiul  machines 
(or  models  of  them)  employed  in  the  different  manufactures,  and  of 
the  products  of  industry.  All  are  u ^ud  for  the  purposes  of  instruc- 
tion  in  the  tecJuiical  schools,  and  are  accessible  to  the  mechania 
One  purtiea  of  the  immense  structure  is  occupied  by  the  rooms  de- 
votea  to  iheae  coUactions,  and  to  models  of  areiutccture  of  wtom 
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kind^  and  of  different  countries.  In  one  of  them  is  a  model  of  that 
admirable  structure,  now  lost  to  us,  the  work  of  an  American  me- 
chanic, the  wooden  bridge  at  Fairmount ;  and  it  would  be  curious 
if  one  day  a  Philadelpbian  should  bring  back  a  copy  of  it,  to  place 
in  the  hall  of  the  Franklin  Institute  of  Philadelphia. 

Tlie  late  emperor,  when  hoir  apparent,  vieing  with  that  depart- 
ment of  the  government  which  had  charge  of  the  polytechnic 
school,  collected  for  himself  a  vast  museum  of  materials  and  pro- 
ducts of  the  arts,  presenting  not  only  the  results  of  Austria,  but  of 
the' world — a  standing:  exhibition  of  the  works  of  the  useful  and 
decorative  arts. 

The  stranger  must  be  struck  with  the  magnificence  of  the  pile 
thus  reared  by  imperial  munificence,  as  the  temple  of  the  useful 
arts — and  as  entering  the  spacious  gates,  he  passes  through  the  balls 
devoted  to  elementary  instruction  in  science  and  languages,  to  the 
higher  branches  of  practical  science,  through  the  laboratories  only 
rivalled  by  one  among  ourselves,  through  the  extensive  range  of 
rooms  for  the  display  of  the  materials  of  the  arts,  of  models,  of  fab- 
rics, of  machines — through  the  work-shop,  whence  some  of  the  most 
accurate  instruments  have  proceeded — through  the  imtmense  galler* 
ies,  devoted  to  a  standing  exhibition  of  the  arts,  manufactures,  and 
agriculture  of  Austria — he  cannot  but  admit  that  in  this  at  least  the 
government  has  wisely  appropriated  the  means  derived  from  the 
people  for  the  people's  good. 

It  is  admitted  by  all,  that  in  the  arts  depending  upon  chemistry 
the  existence  of  thot  instimtion  has  already  produced  important 
effects,  aiid  it  is  generally  believed  that  the  view  there  afforded  of 
the  comparative  essays  of  different  manufactures  has  led  to  the  im- 
provement which  the  products  of  Austrian  industry  have  exhibited 
at  the  German  fairs. 

Whether  practical  instruction  in  the  workshop  should  precede 
or  follow  the  theoretical  instruction  of  the  schools,  is  a  moot-point. 
Ati  intelligent  iron  master  of  Styria  thought  he  had  found  the  true 
solution  to  the  problem,  by  bringing  up  his  sons,  from  the  time  of 
finishing  their  elementary  education,  at  the  forge  and  furnace,  and 
at  the  end  of  their  apprenticeship  sending  them  to  the  technical 
schools.  On  the  contrary,  the  Prussian  educates  for  the  workshop 
in  the  school,  requiring  each  pupil  to  go  through  a  course  of  prac- 
tice there— and  in  Dresden,  the  apprentices  who  are  pupils  of  the 
8axen  Trade  School,  work  during  a  part  of  the  day,  and  re- 
ceive their  technical  instruction  during  the  remainder,  thus  mixing 
ihebry  with  practice 

We  may  admire  the  efforts  of  the* Austrian  and  Prussian  commis- 
sion, but  after  all,  the  plodding  spirit  of  routine  'hich  clogs  the 
limbs  of  activity  in  these  countries,  renders  the  measures  of  suc- 
cess of  the  plans  tliei'e,  no  scale  to  judge  of  what  would  be  accom- 
plished where  the  load  of  despotism  was  not  to  be  borne  forward. 

France  has  halted  in  her  scientffic  career  since  the  youth  of  the 
nation  have  drunk  so  deeply  of  the  excitements  of  political  life.  In 
Paris,  the  periodical  exhibitions  of  tho  manufactures  of  the  kingdom 
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are  doubtless  not  without  their  influence.  The  Conservatory  of 
Arts  and  Trades — a  fine  array  of  models  and  machines — chronicles 
the  various  improvements  in  each  branch  of  art.  The  lectures  of 
its  eminent  professors  spread  before  the  student  ihe  scientific  prin- 
ciples which  he  is  to  use.  A  few  members  in  the  National  Institute 
give  a  representation  to  the  arts.  But  these  are  acquisitions  of  a 
past  day.  The  trifling  public  aid  extended  to  the  School  of  Arts 
and  Trades  in  Paris — the  stationary  condition  of  the  Sevres  por- 
celain factory — the  diminished  glory  of  the  Gobelins — the  attacks 
in  the  Chamber  of  Deputies  upon  the  Industrial  School  of  Chalons 
— do  not  speak  of  progress  in  the  old  way  of  government  support, 
and  no  new  one  has  come   into  operation  to  replace  it. 

It  would  be  easier  to  generalize  in  regard  to  the  United  States, 
extending  as  it  does  through  twenty-six  degrees  of  latitude  and 
eighty-three  of  longitude,  than  in  relation  to  the  small  territory  of 
Gkbat  Britain.  If  an  Englishman's  house  is  his  castle,  his  work- 
shop is  its  citadel.  The  establishment  of  Bolton  &  Watt  is  not 
open  even' to  strangers,  and  strangers  may  pass  into  many  not  ac- 
cessible to  townsmen.     Keen  competition  keeps  men  much  asunder. 

The  Manchester  man  would  care  little  for  an  exhibition  which 
would  bring  to  his  town  the  iron  of  Glasgow,  or  the  cutlery  of 
Sheffield.  Besides,  neither  his  customers  nor  his  judges  are  to  be 
found  at  home.  Rodgers  displavs  his  cutlery  in  his  shop,  because 
all  great  manufacturers  have  a  sKow  room  ;  but  he  looks  to  Amer> 
ica  for  his  gains,  and  his  agent  in  London  occupies  a  small  shop  in 
an  obscure  street.  Mackintosh  cares  little  whether  the  colors  of 
his  dyes  suit  the  "  Glasgow  folks"  or  the  "  Edinboro'  gentry"  or 
not,  and  Strutt  docs  not  make  his  woolens  fur  the  consumption  of 
Derby. 

The  home  market  is  comparatively  of  little  importance.  Every 
man  endeavours  to  improve  as  fast  as  he  can,  to  surpass  his  neigh- 
bor— to  keep,  as  far  as  he  can,  the  ascendency  which  skill,  or  talent, 
or  capital  may  have  given  him.  The  attempt  of  the  British  Asso- 
ciation at  Newcastle  to  bring  together  the  products  of  the  arts  and 
manufactures,  was  but  very  partially  successful,  and  it  was  thought 
that  if  this  had  been  made  by  practical  instead  of  scientific  men, 
it  would  have  failed  entirely. 

Are  we  to  infer  from  this,  that  exhibitions  and  collections  in  the  arts, 
and  the  diffusion  of  knowledge  in  regard  to  them,  are  all  useless  ? 
England  is  the  workshop  of  the  world.  To  what  purpose  do  we 
toil  to  promote  that  which  can  and  will  take  care  of  itself?  Let 
us  examine  this  argument  a  little.  Are  we  sure  that  things  might 
not  be  better  under  a  different  system,  even  in  England!  Who 
shall  say  what  progress  the  English  manufacturers  and  mechanics 
might  have  made,  had  their  energy  been  aided  by  greater  publicity 
— by  greater  facilities  for  comparison  ?  One  thing  may  positively 
be  affirmed,  that  no  patriot  would  exchange  the  neglect  of  educa- 
tion on  the  part  of  many  of  their  opulent  mechanics  and  manufac- 
turers, of  aelf-improvement  out  of  the  immediate  line  of  the  work- 
shop, of  good  manners,  and  address,  for  the  striking  reverss  trait 
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which  obtains  among  so  many  of  our  men  of  equal  resources  in  tho 
arts.  Education  make  a  mechanic  !  says  the  objector.  Watt  was 
educated  a  surveyor — Arkwright  a  barber — and  yet  the  one  was 
the  great  inventor  of  the  useful  form  of  the  steam  engine,  and  the 
other  of  the  jenny.  What  use  of  schools  for  special  instruction  in 
mechanics  ?  This  <»hjeclion  might,  perhaps,  have  some  force,  if 
all  men  were  Watts  and  Arkwrighls,  if  there  were  no  commou 
minds  to  train.  It  would  have  more  force  if  there  were  no  educa- 
tion but  to  make  certain  forms  of  letters,  and  to  construct  sentences 
and  to  add  numbersL  Away  with  such  limited  views  of  education! 
Were  Watt's  powers  of  observation  and  reflection  not  educated? 
Were  Arkwrighi's  powers  of  invention  not  educated  ?  Their  lives 
show  how  the  circumstances  in  uofiich  thcij  xjocre  placed  educated  them 
for  their  very  inventions. 

But  if  this  argument  is  worth  any  thing,  it  is  worth  carrying  to 
its  full  consequence.  Because  Burnet  was  brought  up  a  blacksniilh 
Lukens  a  farmer,  Baldwin  a  jeweler,  Merrick  a  merchant,  and  Mer- 
ris  a  druggist,  we  should  make  linguists  by  putting  our  sons  to  the 
anvilf  mechanicians  by  requiring  them  to  follow  the  plough,  build- 
ers of  locomotives  and  steam  engines  and  machine  makers  by  ap- 
prenticing them  to  the  details  of  filagree  work,  of  accounts,  or  of 
pharmacy.  This  seems  the  ligitimate  inference  from  the  argument 
of  those  who,  because  English  manufacturers  and  mechanics  are 
great  in  their  lines,  would  eschew  schools,  lectures,  cabinets  and 
exhibitions.  Ask  the  men  themselves  whom  I  have  referred  to, 
how  they  would  desire  to  educate  their  sons — how  they  would  wish 
«o  have  been  educated,  were  their  lives  to  be  passed  over  again. 
Hear  from  them  the  difficulties  which  they  have  encountered  for 
want  of  a  different  schooling.  Hear  from  them  the  circumstances 
which  have  really  given  them  their  schooling.  The  school  of  life 
and  practice  is  one  of  the  hardest  in  which  men  arc  educated. 
Men  who  are  educated  in  it  are  planting  in  growing  .time,  and  may 
be  considered  happy  indeed  if  they  reap  before  winter. 

But  have  no  attempts  been  made  in  Britain  to  improve  the  me- 
chanic as  an  intellectual  being?  Professor  Anderson,  of  the  Glas- 
gow University,  dissatisfied  with  the  narrow  regulations  which 
constrained  the  institution  to  which  he  belonged,  left  by  will  his 
apparatus  and  a  small  legacy  to  found  a  more  liberal  school.  Dr. 
Birkbeck  endeavored  to  make  this  small  foundation  available  fur 
the  instruction  of  mechanics,  and  classes  were  opened  for  their  ben- 
efit  in  the  institution.  Voluntary  associations  of  mechanics,  under 
various  titles,  sprung  up  under  the  direction  of  Birkbeck  and  his 
associates,  and  for  a  tinte  promised  great  things  in  the  culture  of 
both  the  adult  and  the  youthful  mind.  They  usually  combined 
public  lectures  in  chemical,  mechanical,  and  general  science,  and 
classes  of  mathematics,  of  English,  modern  languages,  etc.,  for  the 
sons,  wards,  and  apprentices  of  members.  Many  of  them  are  still 
in  existence.  Some  have  taken  root,  but  arc  found  to  be  support- 
ed more  generally  by  merchants  of  various  grades  thao  by  mechan- 
i€:s.     From  the  example  of  these  associations,  others  fur  very  pop- 
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ular  inftructton  have  been  established,  giving  lectures  at  moderate 
rates  on  geography,  history,  and  the  elements  of  natural  science. 

Some  of  the  institutions  for  the  promotion  of  the  arts  award 
prizes  for  special  excellence  in  particular  objects  to  manufacturers 
and  mechanics,  and  also  to  the  successful  pupils  of  their  schools. 
The  Society  of  Arts  of  London,  and  that  of  Scotland,  give  premi* 
ums  for  meritorious  inventions  submitted  to  them  ;  have  papers 
read  before  them,  by  members,  on  new  inventions,  and  the  former 
association  publishes  its  transactions.  Each  has  a  meeting  for  the 
public  award  of  premiums.  The  Koyal  Institution  of  London,  at 
tis  Friday  evening  meetings,  calls  frequently  on  mechanics  for  lec- 
tures, explaining  their  arts  and  trades,  and  the  improvements  in 
them.  Thes«  and  similar  efforts  contribute  to  diffuse  and  to  in- 
crease knowledge.  If  the  results  seem  to  be  small,  lost  in  the  great 
stream  of  improvement  which  ever  flows  onward  ;  yet  in  mingling 
with  it,  they  impart  at  least  some  small  motion  to  its  mighty  mass. 
The  collision  of  mind  with  mind  that  takes  place  in  these  numerous 
associations,  is  of  high  importance  ;  the  tendency  is  to  make  men 
aware  of  their  own  deficiences  and  to  furnish  a  motive  to  supply 
them,  (o  liberalize  the  feelings,  to  promote  mutual  confidence,  and 
to  produce  esprit  dc  corps.  The  results  are  of  inestimable  value  in 
the  aggregate. 

The  low  wages  of  operatives  generally  in  Europe,  low  relatively 
to  the  prices  of  conveniences,  tends  to  keep  the  mass  of  them  from 
intellectual  improvement.  Their  youth  is  passed  before  they  can 
judge  of  the  necessity  for  culture,  and  when  manhood  is  reached, 
the  cares  of  providing  food  and  maintenance  for  themselves,  and 
usually  for  a  family  besides,  press  upon  them  so  heavily,  that  they 
have  time  to  think  of  little  else.  Until  the  means  of  life  are  more 
unifonnly  distributed,  the  mass  of  the  mechanical  population  of 
Europe  cannot  become  intellectual.  The  advantages  of  a  different 
system  of  things,  which  exists  with  us,  we  should  never  lose  sight 
of — never  let  go.  It  is  not  true  that  the  necessaries  and  comforts 
of  life  are  higher  with  us  in  the  same  proportion  as  our  wages. 
The  life  of  the  American  working-men  is  not  that  of  the  European. 
Besides  that  his  inestimable  political  rights  put  him  on  a  par  as  a 
citiaen  with  every  other  citizen,  he  occupies  a  different  plice  in  the 
social  scale — may,  by  education  in  school  and  out  of  schoo},  pot 
himself  on  an  equality  with  any  other  citizen — and  may  have  com- 
fort and  competence  for  himself  and  family.  Thus  relieved  from 
.  the  grinding  pressure  of  want,  wo  to  him  if  be  slight  the  privilege* 
bestowed  by  a  bountiful  Providence !  Wo  to  him  if  he  forget  that 
he  has  a  mind  aitd  soul  as  well  as  a  body — an  intellectual  and  mor- 
al as  well  as  a  physical  nature  I 

Which  of  ail  these  plans,  devised  by  the  intelligence  of  so  many 
minds,  for  the  improvement  of  the  useful  arts^  and  their  cultivators, 
have  we  followed  out  ?  What  new  paths  have  we  opened  ?  What 
success  has  aiteruled  our  exertions  ?  Voluntary  associations  for 
the  improvement  of  agriculture,  manufactures,  and  the  arts,  exist  all 
over  our  country,  not  supported,  it  is  true  by  our  great  sovereign. 
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the  people*  but  by  a  few,  who  are  either  immediately  or  remotely 
interested  or  who  desire  to  advance  the  weal  of  their  country.  If 
the  eyes  of  this  most  august  sovereign  might  but  be  opened  to  the 
importance  of  fosterine  these  institutions  !  If  for  the  improvement 
of  the  mass,  he  would  but  contribute  a  little  of  what  he  lavishes  in 
raising  up  the  political  princes  of  the  land  !  In  the  olden  lime,  the 
commons  of  England  gave  every  ninth  sheep  and  every  ninth  fleece, 
to  their  ruler,  to  enable  him  to  wage  war ;  now  a  large  portion  of 
our  commons  devote  at  least  the  ninth  penny  to  king  Party,  to  ei>* 
able  him  to  carry  on  the  strife  political.  Would  that  they  would 
spare  the  ninth  part  of  this  to  put  down  ignorance  and  elevate  virtue. 
In  different  parts  of  our  country,  the  modes  of  action  intended 
to  accomplish  the  great  ends  to  which  I  have  referred,  have  been 
various,  and  attended  with  very  difierfent  degrees  of  success.  It 
will  be  more  proper,  as  well  as  more  profitable,  to  look  specially  to 
our  own  doings. 

TO  BE  COIfTINrED. 


SELECTIONS  FROM  FOREIGN  JOURNALS. 

Eruption  of  Mount  £/na.— This  Volcano  after  a  rest  of  several 
years  has  again  given  signs  of  great  internal  commotion.  In  No- 
vember the  usual  prognostics,  the  drying  up  of  the  springs,  and  the 
smoke,  gave  an  intimation  of  what  was  about  to  take  place.  The 
flames  were  seen  at  Palermo,  a  distance  of  ninety  miles  in  a  direct 
line.     No  lava  has  yet  been  thrown  out. 

Novel  Artesian  Well. — An  experiment  is  now  making  at  the 
head  of  the  Brighton  chain  pier,  by  which  it  is  intended  to  obtain 
fresK  water  from  below  the  ocean.  It  is  expected  that  at  the  depth 
of  seventy  feet  the  chalk  formation  will  be  reached  and  fresh  water 
obtained. 

Keene's  Marble  Cement. — This  is  a  combination  of  plaster  of 
Paris  (Sulphate  of  Lime)  and  alum.  Common  boUed  platter  is 
steeped  in  a  saturated  solution  of  alum  and  then  re-calcined  and 
reduced  to  powder  when  it  is  fit  for  use.  Although  not  capable  of 
standing  weather  this  substance  is  now  attracting  much  notice  from 
the  beautiful  stucco  which  it  forms,  resembling  marble.  It  may  be 
colored  by  simply  inixing  the  color  with  the  water  used  in  apply- 
ing it.  The  hardness  of  the  substance  and  its  beautiful  polish,  have 
brought  it  into  use  for  interior  decoration. 

The  Great  Northern  Steamer. — This  vessel  built  at  Londonderry 
is  upwards  of  1500  tons  burthen  and  is  fitted  with  Smith's  Screw 
propellers,  driven  by  engines  of  350  horse  power.  She  is  rigged  in 
all  respects  like  ordinary  vessels  of  similar  size,  and  the  steam 
power  is  considered  as  merely  an  axillary  to  be  used  in  calms,  head 
winds  etc.  This  mode  of  using  steam  upon  the  ocean,  seems  des- 
tined to  become  far  more  general  and  for  most  purposes  more  eco- 
nomical than  the  use  of  steam  vessels  as  generally  btiilt. 
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We  are  again  indebted  to  Mr.  Jus.  E.  Bloomfield  for  an  analy* 
lis  of  the  annual  return  of  the  Massachusetts  Railroads. 

This  is  the  sixth  year  for  which  these  tables  have  been  made,  and 
each  is  of  increasing  interest  as  containing  the  result  of  tdon 
experience. 

For  the  American  Railroad  Journal  and  Mechanics'  Magazine.] 

In  presenting  you  with  the  6th  table  of  the  annual  receipts,  ex* 
penses,  dividends,  and  cost,  of  the  railways  completed  in  Mum* 
chusetts,  compiled  from  the  reports  of  the  several  railroad  cobi* 
panics,  for  the  last  six  years,  to  the  Legislature,  it  is  to  be  reg^ited 
there  are  so  few  new  features  to  remark  on.  They  have  piiraued 
a  legal  form  in  their  returns,  without  reference  to  detail,  and  the 
working  of  tjieir  roads.  The  reports  however  of  the  Western  rait 
road — Eastern  railroad,  and  Norwich  and  Worcester  railroadii  giire 
us  tabular  details,  highly  interesting.  The  cost,  and  voorkinig  ofHtd 
Western  railroad,  is  placed  under  the  several  heads,  so  repeatedly 
asked  for  in  your  valuable  Journal. — Their  publication,  and  tha 
•  form  of  the  table  of  the  superintendents  department  of  the  Norwich 
railroad  are  models  for  imitation. 

It  will  be  perceived,  the  cost  of  the  Western  railroad  io  Albany 
from  Worcester,  is  $7,566,791  for  156  miles  of  road-^with  14  milM 
of  tumoiit^ — equal  to  $48,500  cost  per  mile. — The  Boston  and  Wor- 
cester railroad  44^  miles,  has  cost  $2,726,102. — ^Total  cost  of  900 
miles  of  road  $10,292,893.  On  this  road,  there  were  great  defi- 
eiilties  to  conquer,  from  the  nature  of  the  ground,  raningai  Uie  1i^ 
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does,  at  right  angles,  with  rocky,  mountain  summits. — One  is  east 
of  the  Conneticut  river,  at  Carlton,  906  feet  above  the  bass  line 
of  the  Boston  and  Worcester  railroad  in  Boston,  the  other,  at 
Mount  Washington,  between  the  Conneticut  and  Hudson  Rivers 
1456  feet  along  the  same  base  line  at  Boston  mill  dam  and  1480 
feet  above  tide  water. 

The  desire  to  press  forward  a  large  expenditure,  to  accomplish 
the  wish  of  the  statesmen,  who  planed  this  magnificient  work,  has 
caused  many  extra  expenses.  This  is  perceived  in  the  cost  of  deputb, 
and  of  Titi^  for  the  right  of  way.  Also  in  the  item  of  engineering, 
amountingi  as  it  does  to  9263,10.5  or  near  $1700  per  mile.  The 
item  of  la^d  damages,  with  dep>ot9  and  Stations,  consisting  of  1648 
acres  or-^hich  118.  acres  are  for  29  depots,  has  cost  $339,716,  ex- 
o^eding  9200  per  acre,  for  10^  acres  to  the  mile. 

Tbia  iand,  for  farming  purposes,  cannot  be  valued  on  an  average, 
tQi exceed  #50  per  acre.  It  has  been  greatly  exchanged  in  value,  by 
thi9  road,  affording  a  ready  market  for  agricultural  and  manufactur- 
ed products,  yet  we  find,  that  the  location,  prior  to  the  obtain- 
io^  of  releases,  or  terms,  and  hot  haste  with  which  the  work  has 
been  forced  through,  has  cost  the  company  $216Q  per  mile,  for 
"depots,  and  the  right  of  way," — although  it  was  considered,  at 
the  commencement  of  the  work,  that  ample  grounds  had  been  tak- 
en for  depots  at  Springfield  and  other  points,  yet  the  report  states 
'*tbey  were  found  insufficient."  At  Greenbush,  in  front  of  Albany, 
twenty-one  acres  of  land  with  1600  feet  of  front  on  the  Hudson 
Itivert  have  been  secured,  and  a  canal  excavated  along  side  of  a 
llrick  ware  house  420  feet  by  90  feet,  with  other  commodious  build- 
inn,  and  wood  sheds.  Thus  in  order  to  manage  with  economy  the 
hiNinen  that  will  lutturally  be  drawn  to  this  important  avenue  from 
the-  grain  and  provisions  districts  of  this  state,  to  manufactur- 
ip^  Kcw  England  and  her  web  of  railways. 

The  results,  the  first*  year,  after  the  completion  of  the  Western 
Xt^  to  Albany,  speaks  much  for  this  work.  With  a  deficient  mo- 
tufeptfwer%  in  proportion  to  the  business  offered, — also  with  15  miles 
of  the  Hudson  and  Berkshire  railroad,  an  inferior  road,  and  expen- 
sive Ut  .operate,until  their  road  was  completed,the  following  receipts 
DEii^st  cause  surprise  even  to  its  friends.  It  is  an  earnest  of  the 
basiness  "the  directors  look  forward  to  this  year"  on  the  opening 
^Oiir  Canal. 

'^J^y  have  received  for  18,570  through,  and  271,806  toay  vasskn- 
oMWfi  (the  receipts  from  the  way  being  nearly  as  on  1  jr  to  1,  or 
$178,566  way,  to  $92,850  through)  the  sum  of  $266,446. 
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There  were  6^211,971  toiu  neM,  transported  one  mile, 
equal  to  39,820  tons  carried  over  the  whole  road,  156 
miles,  or,  equal  to  1036,  through  trips  with  38}  tons  per 
trip,  this  amount  is  about  half  the  capacity  of  the  freight 
engines,  over  grades  of  83  feet. 

There  were  sent  from  the  Greenbush  station,  East* 
ward  l"70,615. 

Barrels  of  flour,  weighing  18,341  Tons 

Beef,  Pork,  Butter  Cheese  etc         12,347    " 


8» 


Tons 
Tonnage  flrom  Boston  and  other 
places  going  West 


30,688 


9,132  producing       $240,^42 


Total  freight  and  passengers,  #518,081 

The  expenses  of  this  business  (which  includes  $48,992 
for  repairs  to  the  road,  and  to  keep  the  same  in  perma- 
nent condition)  is  52  per  cent  of  the  receipts,  9256,619 

This  rate  is  moderate,  compared  with  the  commencement  of  other 
roads  in  New  England.  The  Locomotives  on  this  road,  have  run 
3974S95  miles  at  an  expense  of  only  67  cents  per  mile.  This  re- 
sult, with  such  heavy  grades,  and  with  the  difficulties  they  have  had 
to  overcome,  attendant  on  a  new  work,  reflects  great  credit  on  the 
Directors  and  agents,  and  gives,  as  they  truly  say,  "great  promise  toit 
the  future." 

There  is  another  and  striking  view,  of  the  amount  of  receipts 
over  the  Western  railroad,  compared  with  the  receipts  of  toll*  ob 
oar  Erie  and  Champlain  Canals  after  their  completion. 

The  cooaparative  cost  and  recemts  of  tolls,  the  first  year.-altei:, 
the  comfdelion  of  tboae  works,  459  miles  in  length  ^with  tbciir  feed- 
eira,  is  as  follows  :-^ 

The  cost  of  the  Boston  and  ^    i 

Worcester  raih-oad         44j  miles,  tStTiMflOt 

l^e  Western  railroad,         117      "        $5,814,907 

The  Albany  and  West 

Stockbridge,  88]       "  1,751,804        7,5e«31 


Beaton  to  Albany, 


200    miles,  coat 


•19,393,8« 


The  cost  of  the  Erie  and 

Champlain  Canals  450    miles,  was  within       $8,000,000 

The  entire  receipts  from  F^rg^kt  and  Pa$$enger*  1843 
over  the  Bost.  Worcester  $175,674        $186,610 
The  Western  &  Albany  $946,943        $366,446  $974,001 

The  tolls  the  fir^  year,  after  the  completion  of  the 
^      Erie  and  Champlain  Canals,  were  $506,13 
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The  fourth  year,  the  tolls  were  $795,056.  The  expenses  for  re- 
pairs, agents  and  collectors  have  averaged  about  $1000  to  1200  per 
mile  per  annum  on  the  New  York  Canals. 

It  is  understood  that  Massachusetts  has  about  822,000,000  invest- 
ed in  railway  stock  in  that  State.  The  railroad  investments  in 
Rhode  Island,  Maine,  New  Hampshire  and  Conneticut  equal  $5,- 
000,000  additional. 

It  has  been  represented  that  Boston  owns  half  of  the  stock  in 
the  line  of  railways,  from  her  slate  line  to  Buffalo,  a  distance  of  364 
miles.  The  cost  of  this  line  may  be  estimated  at  $20,000  per  mile 
or  $7,200,000, — New  England  therefore  has  $31,000,000.— judic- 
iously,  invested,  producing  on  an  average  of  6  per  cent,  per  aun. 
after  ample  allowances  for  renewals,  steadily  improving. 

This  view  is  warranted,  on  examing  the  result  of  the  average  in- 
come, for  the  last  six  years  of  the  three  first  constructed  railways, 
radiating  from  Boston.  These  roads  are  too  short  for  economy 
th  their  management.  They  were  built  in  1832-3-4  a  period  when 
labpr  was  very  high.  They  could  now  be  constructed  for  about 
half  what  i^cy  then  cost. 

Length    Cost    I 

Boston  and  Lowell  26     l,b34,R93 

Poaton  and  Providence    4>      1,782,000 
poston  and  Worcester      44     2,374,547 


.Miter, 


lU        6,990440 


cpcnses  for 

Receipts  for 

Dividends 

Average  for 

6  years 

6  years 

6  years 

e years 

5%S,127 

1,391,196 

46  p.c. 

7.M 

847,652 

1,499.794 

42  " 

7 

778,666 

1,594,825 

41    " 

Average 

6,8» 

2,214,645 

94,433,815 

T.18 

The  several  railroads  from  the  Hudson  to  Buffalo  in  this  state, 
yields  from  6  to  12  per  cent.,  with  the  exception  of  the  Mohawk 
and  Hudson  railroad. 

The  Canals  first  constructed  in  New  England,  have  comparative- 
ly^! gone  into  disuse.  This  will  be  the  case  with  the  latteral  Canab, 
in  this  state,  on  the  introduction  of  good  railways.  The  Erie  canal 
from  its  peculiar  location,  connecting  inland  seas,  with  the  Sea 
Board,  on  a  remarkable  throughfare,  will  be  an  exception.  The  pol- 
icy of  enlarging  this  work,  is  beginning  to  be  questioned,  even  in  the 
"Western  district  through  which  it  passef.  The  glory  of  the  un- 
dertaking, heretofore  carried  the  Eastern,  and  Western  counties  in 
favor  of  the  project,  without  due  Consideration,  any  correct  estimate 
of  its  cost,  or  its  use,  to  cheapen  transport^tioi),  when  completed. 

Itmay  reasonably  be  expected,  that  the  farmers  and  traders  of  our 
own  state,  who  witness  the  success  of  Massachusetts,  in  carrying  all 
classes  of  bulky  produce,  at  from  2  to  5  cents  per  ton  per  mile,  and 
Passengers,  at  from  1  to  2^  cents  per  mile,  will  not  permit  the 
state  to  monopolize  transportation,  for  only  seven  months  in  the  year, 
— thus  excluding  them  from  the  seaboard  market  for  provisions  in 
the  winter, — the  best,  both  at  home  and  abroad.  This  too,  at  a 
period,  when  for  pleasure,  and  with  profit,  the  farmer  can  attend  to 
his  own  sales,  and  purchases.  If  our  state  restriction  on  railways  to 
carry  freight  is  taken  off,  evrry  month  in  the  year,  will  bo  9  busi- 
ness n^ontii. 
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A  smaller  capital  will  enable  the  merchant  atnl  trader,  to  do  a 
a  tafer,  more  certain,  and  more  profitable  business,  than  formerly. 

The  system  of  railways,  marked  out  from  New  Orleans  to  Port- 
land in  Maine,  and  the  actual  completion  of  a  continuous  line  of 
640  miles  of  road  from  Portland,  to  Buffalo  on  Lake  Erie,  will  when 
extended,  through  Ohio  to  St.  Louis,  prove  the  best  regulator 
of  domestic  exchanges.  Haihoads  are  destined  to  equalize  the 
value  of  the  currency,  at  all  points  of  the  Union.  As  a  means  of 
defence,  they  require  the  fostering  care  of  the  War  Department, 
and  patronage  of  the  Post  Office  department. 

In  closing  these  remarks,  which  I  have  been  obliged  to  run  off 
hastily  for  this  number  of  your  Journal,  it  is  proper  I  should  men- 
tion, that  since  the  last  report,  the  Boston  and  Lowell,  and  LoweU 
and  Nashua  railroads,  have  been  extended  to  Concord  in  New 
Hampshire.  The  Berkeshire  railroad,  21  miles  from  the  Housatonic 
railroad,  at  the  Massachusetts  South  line,  has  been  completed  to 
Stockbridge,  and  put  in  operation,  for  the  moderate  sum  of  $205,- 
000.  The  Eastern  railroad,  has  been  continued  from  Portsmouth 
to  Portland,  during  the  last  year,  while  the  construction  of  the  line 
in  Connecticut  from  Hartford  to  Springfield,  25  miles,  has  been 
secured,  thus  proving  that  the  march  of  the  railway  cause,  in  cal- 
culating New  England,  where  the  extra  sagacity  of  the  pteople  is 
proverbial,  is  onward. 

The  fate  of  the  Farmington,ihe  Blackstone  and  the  Middlesex 
canals,  should  be  a  beacon  to  deter  us  in  this  state,  from  the  con- 
struction of  any  more  latteral  canals.  We  should  profit  by  the 
eloquent,  and  true  passage,  taken  from  a  report  to  the  Legislature 
of  Massachusetts  in  1839,  made  by  a  select  committee,  when  having 
under  consideration,  aid  to  the  Western  railroad. 

TTie  report  states,  "Railways  have  universally  created  the  means  of 
fheir  men  sustenance,  and  have  drawn  to  their  tracks,  employment  for 
their  motion.  If  the  beneficence  of  Providence,  had  holhuxd  a  chan- 
nel from  Boston  to  the  Western  Lakes,  and  poured  the  floods  of  those 
inland  seas,  eastward  to  the  Ocean,  the  blessings  would  have  been  too 
great  for  sufficient  gratitude,  as  they  would  hatx  been  beyond  all 
computation.  The  river,  swelled  by  tributary  streams,  from  every 
valley,  would  have  scattered  wealth  along  its  course.  For  cdl  practi- 
cal purposes,  the  invention  of  art,  bestows  better  advantages,  and  fur- 
nishes communication  made  more  easy  and  certain,  than  the  bounty  of 
nature  could  give.  During  the  stem  winter  of  our  climate^  the  rivers, 
are  closed  one  third  of  the  year  untJi  ice,  in  summer  they  are  exhausted 
for  nearly  an  equal  period;  their  navigation  is  bounded  by  the  hills 
that  supply  their  fountains.  The  railvMy  is  neither  locked  by  cold, 
nor  dried  up  by  heat,  nor  confined  by  ridges, — streching  out  its  arms 
to  every  town  and  village,  it  may  be  extended  beyond  the  highland 
harriers  of  water  passage,  and  beyond  the  Lakes,  until  its  iron  bands 
clasp  tqgetfier  in  a  net  work  of  improvement,  overspreading  the  whole 
Union" 

,  Very  Respectfully, 

Joseph  E.  Blooxf»|.d. 
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^  Examination  of  the  Railroad  System. 

EXAMIITATIOM   OF  THB  RaILROAD  IYSTKX. 

No.  IV. 

As  suplementary  to  the  subject  of  Financial  difficulties  we  may 
notice  a  topic  which  should  properly  have  been  treated  in  our  last 
article.     We  refer  to 

The  high  price  paid  for  land  on  our  Railroads  generally.  This  is 
another  of  those  evils  attendant  upon  the  times  of  speculation,  co- 
incident with  the  construction  of  most  of  the  Railroads  in  this 
country.  As  a  general  rule  we  cannot  be  far  from  the  truth  in 
saying  that  the  prices  paid  for  land  were  more  than  double  what 
would  now  be  gladly  received  by  the  same  individuals  for  the  same- 
property.  The  sums  then  charged  for  Railroad  right  of  way  were 
however  always  above  the  current  prices  for  land  and  were  intend- 
ed to  cover  the  so  called  damages  sustained  by  proprietors,  while  at  the 
same  time  that  extravagant  compensation  for  unreal  damages,  was 
allowed,  no  offset  was  permitted  to  be  made  for  any  advantages  or 
benefit  to  be  derived  from  tlie  road. 

A  few  notorious  instances  may  be  given  of  absurd  charges  which 
were  made. 

When  the  land  taken  by  one  of  our  main  lines  of  road  was  ap- 
praised, it  was  given  in  evidence  by  one  person  that  if  a  certain 
piece  of  ground  of  about  30  acres,  of  which  one  only  was  taken  by 
the  company,  were  entirely  paid  for  at  current  prices,  and  the  29 
acres  remaining  presented  to  him  as  a  free  gift  he  would  not,  take 
it.  We  believe  that  suggestion  of  the  Chancellor  that  this  was  a 
proper  subject  for  an  indictment  for  perjury  was  not  acted  upon. 

It  is  also  well  known  that  individuals  in  very  many  cases  bar- 
ing  purchased  lands  in  prospect  of  improvement  by  the  Railroad 
have  charged  for  damages  as  much  money  as  the  land  originally 
cost:  It  is  a  fact  too  that  persons  have  purchased  on  speculation 
the  land  through  which  a  projected  Railroad  was  to  pass,  with  the 
express  object  of  recovering  damages. 

After  reading  these  and  similar  instances  we  need  not  be  sar- 
prised  to  find  that  no  inconsiderable  portion  of  the  original  cost  of 
many  Railroads  was  exp>ended  upon  the  land  alone. 

Having  thus  briefly  and  in  a  general  manner  examined  the  most 
remarkable  causes  which  have  individually  or  together  operated 
disadvantageously  upon  various  works,  previous  to,  and  during 
their  construction — we  have  yet  a  few  words  to  say  upon  the 

Management  of  Railroads  when  completed.  This  is  a  very  ex- 
tensive field  for  investigation  and  might  pro^tably  employ  the  time 
of  any  one  devoting  himself  to  the  subject.  Our  design  at  present 
is  merely  to  notice  a  few  of  the  more  remarkable  errors  and  dif- 
ficulties attendant  upon  Railroad  management. 

The  general  principles  never  to  be  lost  sight  of  are  The  maximum 
of  traffic  and  the  minimum  of  expense.  No  saving  is  profitable  that 
curtails  business,  and  no  expenditure  is  wise,  that  does  not  increase  it. 
Railroad  companies  are  not  to  be  regarded  as  mere  monopolies, 
enriching  themselves  at  the  cost  of  the  community— nor  as  great 
philanthrophies  impoverishing  themselves  to  benefit  the  public — bat 
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public  accommodation  and  the  profit  of  the  company  are  alike  to 
be  regarded. 

When  Railroads  were  first  used  the  accommodation  afforded, 
when  compared  with  other  modes  of  conveyance,  was  certainly 
but  small.  Passengers  were  obliged  to  repair  to  certain  determin- 
ed poiH'ts,  few  in  number,  by  means  of  other  conTeyances— Jiere 
stage  coaches  had  the  advantage — while  steamboats  sharing  in  tlie 
same  disadvantages  afforded  on  the  other  hand,  great  room  for 
travellers  and  a  large  number  of  locomotive  comforts.  But  this 
was  soon  understood  and  remedied  and  now  no  one  mode  of  travel 
combines  so  many  advantages  and  comforts  as  are  attainable  by 
'the  Railroad  system.  Similar  observations  are  applicable  to  the 
transportation  of  goods. 

But  while  all  this  is  attainable  it  is  not  always  attained,  and  to 
point  out  a  few  of  the  short  comings  is  our  present  object. 

Some  time  since  we  took  occasion  to  insist  upon  the  necessity  of 
a  proper  professional  superintendance  (Vol.  VII  p.  282.)  The 
machinery  and  management  of  a  Railroad  can  only  be  entrusted 
with  safety  to  one  who  thoroughly  understands  them,  and  yet  un- 
like all  other  comparable  works,  Railroads  are  often  committed 
to  the  care  of  those  who  really  do  not  understand  the  tools  they  use. 
The  only  valid  objection  ever  ofi'ored  to  them,  has  been  the  expense 
of  obtaining  engineers  as  supcrintendants.  We  have  shown  this  to  be 
an  error  in  the  article,  referred  to  above,  and  at  the  present  time 
professional  superintendance  can  certainly  be  obtained  as  cheaply 
as  any  other.  Bui  granting  for  a  moment  that  it  cost  more,  it  is 
easy  to  show  that  the  apparent  saving  is  more  than  made  up  in  oth> 
er  ways.  The  whole  machinery  and  the  road  itself  may  be  grad- 
ually going  to  decay  while  the  comfortable  idea  of  saving  money 
is  entertained  by  the  directors  and  stockholders — a  great  consump* 
tion  of  power  may  be  daily  and  hourly  taking  place — that  a  Uttie 
real  knowledge  would  at  once  detect — in  short  there  are  a  thou* 
sand  ways  of  wasting  time,  power  and  money,  that  none  but  an 
engineer  could  discover — and  consequently  there  are  as  many  op- 
portunities of  saving  by  the  exercise  of  a  little  professional  skilL 
We  believe,  however,  that  our  doctrine  on  this  subject  is  coming 
daily  into  more  favor — certainly  the  contrast  between  roads  man- 
aged and  mismanaged  is  strikingly  evident  and  the  best  argument 
in  our  side. 

The  want  of  a  properly  organized  police  as  it  is  styled  in  Eng- 
land is  another  faithful  cause  of  expense  and  accident.  The  great 
length  of  road  in  this  country  is  one  cause  of  the  insufficiency  of 
force — but  it  is  not  so  much  the  number  as  the  regulation  of  this 
force  to  which  we  refer.  If  an  accident  occurs  are  the  men  em- 
ployed so  instructed  as  to  their  duties  as  to  be  strictly  automatie 
that  is,  does  each  man  in  his  place  know  what  he  is  to  do — to  whom 
he  is  to  give  orders  and  from  whom  he  is  to  receive  them  ?  Or 
even  are  the  arrangements  and  instructions  sufficient  to  prevent 
accident  ?  Wc  think  in  many  cases  a  negative  answer  must  be 
given  to  both  these  question.     Upon  our  main  lines  however  great 
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improTements  have  been  made  and  are  still  making — and  the  great 
demi-god  of  our  country  public  opinion  has  done  something,  not 
by  pointing  out  how  abuses  may  be  corrected — for  that  it  cannot 
do  (notwithstanding  Civil  Engineering  though  it  does  understand 
almost  every  thing)  but  simply  by  showing  that  abuses  do  exist  and 
leaving  it  to  the  good  sense  of  the  directors  to  devise  the  means  of 
correcting  them.  The  locomotive  should  be  the  type  for  all  in- 
ferior agents  on  the  Railroad — never  leaving  the  track — always 
going  when  started — stopping  when  checked  and  ever  in  full  career 
subject  to  the  power  of  the  brake — or  even  reversing  the  motion 
when  required — finally  silent  when  not  active.  There  is  but  one 
dbparture  from  the  analogy  they  must  be  civil — ^getout  of  the  way 
of  others,  and  not  like  the  locomotive  make  others  get  out  of  their 
way. 

At  first  high  prices  were  thought  to  be  necessary  as  a  renumera- 
tion  for  the  great  outlay  upon  Railroads.  This  notion  is  now  al- 
most universally  discarded,  either  from  the  good  sense  or  dearly 
bought  experience  of  directors.  So  much  improvement  in  this 
respect  has  been  made  and  we  have  said  so  much  upon  the  subject 
of  low  fares  that  the  subject  may  be  dismissed  without  further  no- 
tice, with  but  one  remark.  When  different  classes  of  cars  are  main- 
tained the  highest  class  should  never  be  above  the  means  of  a  large 
Bumber  of  travellers,  or  otherwise  an  empty  car  or  cars  will  be  the 
result,  and  ill  will  towards  the  company  into  the  bargain — at  the 
same  time  all  classes  should  be  comfortable,  decent  and  clean.  The 
usages  of  our  country  and  the  good  sense  of  managers  will  soon 
bring  these  things  to  the  proper  order. 

Punctuality  is  the  cardinal  virtue  upon  Railroads.  No  expense 
is  extravagant  that  maintains  it,  and  no  line  will  flourish  that  does 
not  faithfully  observe  it. 

Finally  the  comfort  and  convenience  of  passengers  is  to  be  pro- 
CAtred  in  every  possible  manner.  With  them  a  Railroad  defies  all* 
flompetition;  without  them,  every  other  mode  of  conveyance  will* 
be  preferred.  The  details  upon  this  point  are  so  numerous  as  to 
prevent  even  a  notice  in  a  single  article.  We  give  below  extracts 
^m  Lieut.  Lecount's  Treaties  on  Railways,  which  we  particularly 
commend  for  the  spirit  in  which  they  are  written. 

Several  of  the  improvements  there  suggested  have  been  intro- 
duced into  this  country,  others  of  a  similar  nature  have  originated 
here,  but  there  is  room  for  the  more  general  adoption  of  such  com- 
forts. 

We  have  throughout  thit:  subject  rather  spoken  of  what  ought 
to  be  than  what  has  not  been.  It  is  sufficient  to  observe  that  in- 
attention to  these  points  has  been  a  source  of  loss  to  many  com- 
panies— but  as  we  have  already  remarked,  experience  is  rapidly 
suggesting  improvement  which  we  hope  before  long  to  see  carried 
toan  extent  which  will  prove  beneficial  to  the  public  and  profita- 
ble to  the  Railroad  Companies. 

"  Directors  of  railways  out  of  very  large  towns,  should  always 
bear  in  mind,  that  those  upon  which  the  public  find  most  accommo- 
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dation  and  attention  to  their  wants,  will,  in  the  long  run,  carry 
away  all  the  pleasure  traffic ;  and  there  are  many  things  yet  re- 
quisite in  this  respect.  We  may  instance  the  regulations  (April 
1838)  for  the  London  and  Birmingham  railway,  that  no  person  can 
come  into  the  station  to  see  their  friends  off  by  the  train.  This  is 
positiyely  inhuman,  and  by  what  .process  such  an  insult  to  the  pnb* 
lie  can  have  been  allowed  to  come  into  operation,  we  know  not. 
Infancy  and  age,  sickness  and  imbecility,  are  alike  disregarded; 
and  any  one  who  wishes  to  see  husband  or  wife,  child  or  friend, 
to  the  moment  of  their  departure,  has  no  means  of  doing  so  but  by 
taking  a  ticket  to  the  next  station  on  the  line.  When  a  thing  is  lo 
palpable  a  monopoly  as  a  railway  will  in  general  be,  and  as  that 
railway  in  particular  is,  care  should  be  taken  not  to  show  it.  On 
the  same  railway  the  charge  for  dogs  is  monstrous,  namely,  ten 
■hillings,  which  has  been  exacted  even  for  a  lady's  lap-dog,  carried  in 
m  maC  Such  regulations  as  these  will  drive  ail  those  from  the 
railway  who  are  not  obliged  to  travel  on  absolute  business ;  and 
with  an  expenditure  of  five  or  six  millions,  (and  another  line  now 
in  the  courseof  construction  will  most  probably  exceed  the  highect 
of  these  sums,)  every  thing  that  can  be  done  to  procure  traffic  will 
be  necessary,  instead  of  throwing  it  away.  Dogs  are  not  so  often 
required  to  be  carried,  and  when  they  are,  should  be  taken  at  a 
reasonable  rate,  and  in  proper  boxes  made  for  the  purpose,  not 
locked  up  under  the  seats  of  the  second-class  carriages,  at  the  risk 
of  being  stifled  ;  and  when  the  owner  goes  at  the  same  time,  no 
charge  whatever  should  be  made. 

**  If  a  reasonable  time  for  refreshments  cannot  be  allowed,  and  if 
the  necessary  viands  for  breakfast  and  luncheon  are  not  provided' 
at  t5ejt|itions,  a  refreshment  carriage  should  be  fitted  up  for  thoae 
who  choose  to  take  any,  which  might  very  simply  be  done  with  • 
fltage  in  sliding  parts  to  lead  to  it,  or  the  carriages  might  be  made 
high  enough  to  walk  in,  and  have  a  communication  from  one  end 
to  the  other  of  the  train,  as  is  don^  on  some  of  the  American  rail- 
ways, the  passengers  sitting  along  the  sides.  This  would  enable 
every  accommodation  to  be  afforded,  including  portable  water- 
closets.  These  American  carriages  are  often  60  feet  in  length,  sup- 
ported by  friction  rollers  on  two  four-wheeled  trucks,  to  which 
they  are'fixed  by  central  pivots,  allowing  the  wheels  to  accommo- 
date themselves  to  the  curves;  and  they  are  also  well  warmed 
with  stovea.  A  smoking  carriage  might  also  be  fitted  up,  as  this 
habit  has  become  almost  a  necessary  of  life  with  many  people ; 
•it  «b«>uld  be  placed  last  in  the  train,  except  horse  boxes  and  empty 
private  carriages,  and  no  platform  should  communicate  with  it,  nor 
any  connexion  exist  with  the  other  carriages." 

"  What  we  look  to  in  recommending  these  accommodations  is, 
the  number  of  persons  who  would  take  advantage  of  them,  purely 
for  recreation ;  and  we  are  convinced  that  no  inconsiderable  sum 
of  money  would  be  tured  into  the  cashier's  hands  at  the  year's  end. 
Many  other  conveniences  might  also  be  contrived  on  a  similar  plan. 
Carriages  might  also  be  reserved  entirely  for  ladies,  which  would 
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form  no  fticonsiderable  accommodation  in  many  instances ;  also. 
for  outstations,  a  first,  second,  and  third-class  coach  may  be  made 
in  one  carriage.  Sick  carriages  would  be  another  great  conven- 
ience. These  might  be  fitted  up  in  compartments  holding  two 
persons  each,  that  is  to  say,  the  invalid  and  his  attendant,  with  a 
communication  to  a  compartment  containing  a  portable  self-acting 
water-closet.  How  many  persons  under  the  affliction  of  severe 
illness  would  gladly  pay  double  and  triple  the  usual  fares  for  such 
accommodations  as  these,  whilst  the  cost  to  the  railway  company 
would  be  trifling  in  the  first  outlay,  and  amply  repaid  again  with 
grateful  thanks  ? 

"By  the  use  of  the  sliding  stn2e  along  the  carriages,  and  still  bet- 
ter, by  the  before  described  arrangements  in  America,  all  the  pas- 
sengers might  be  accommodated  with  access  to  an  apartment  con- 
taining a  portable  water-closet,  the  gentlemen  being  on  the  one  side 
and  the  ladies  on  the  other,  and  a  certain  sum  being  paid  for  the 
accommodation,  say  sixpence,  on  the  fare  of  each  person.  No 
complaint  could  ever  be  made  of  tliis  small  charge,  and  it  would 
amply  repay  the  outlay.  Having  a  means  of  communication  from 
one  carriage  to  another,  is  a  great  desideratum  in  many  respects  ; 
and  as  it  is  perfectly  praclicahic,  it  is  to  he  hoped  that  the  march 
of  improvement  will  not  cease  till  it  is  obtained.  In  road  travelling, 
a  passenger  suddenly  taken  iil.or  frnm  any  other  cause,  has  noth- 
ing to  do  but  to  put  his  head  out  of  the  coacii  window  and  make 
his  wants  known ;  the  coweh  can  be  stopped,  and  he  can  receive 
the  necessary  assistance.  But  hov/  dilierent  is  tlio  case  in  railway 
travelling?  There,  unless  he  has  by  accident  a  scat  just  under  the 
'guard,  he  might  exert  his  voice  in  vain,  and  could  by  no  possibility 
receive  the  least  help  if  he  v,  as  dyir.2  ;  in  fact,  the  more  he  want- 
ed it,  the  less  able  would  lie  ho  to  endeavor  to  obtain  it." 

"It  may  be  thought  that  the  number  of  travelling  invalids  would 
be  go  few  as  hardly  to  pay  the  ex[)cnsr;  of  sucii  carriages  as  these. 
Setting  aside  the  wnnt  of  iiumaniiy  in  sucii  an  argument,  tlic  pub- 
lic have  a  right  to  demand  some  kind  of  ac-coinmodation  in  this  re- 
spect, railways  having  driv(!n  from  tlie  roads  those  long  established 
conveyances  in  which  the  passengers  could  be  allowed  to  stop  and 
administer  to  the  wants  of  nature  w'.ien  imperative,  and  replaced 
them  by  another  system,  which,  great  as  are  its  advantages,  is  cer- 
tainly in  this  instance  a  deprivation,  and  liable  to  be  a  cause  of 
much  bodily  suffering.  Besides,  it  is  not  the  number  of  invalids 
who  are  obliged  to  travel,  but  the  number  who  would  travel,  both 
for  business,  health,  and  pleasure,  if  they  could  have  the  means  of 
doing  so  with  safety  and  convenience.  How  many  would  be  hap- 
py to  avail  themsclvps  of  such  a  mode  of  conveyance,  at  almost  any 
price;  whilst  for  the  poorer  sort  of  passengers  a  cheaper  carriage 
might  be  constructed,  wiiich  would  answer  the  desired  end  at  very 
little  more  expense  than  the  usual  socond-class  coach." 

"As  nothing  which  can  minister  to  the  comfort  and  convenience 
of  the  public,  ought  to  be  neglected,  in  the  organization  of  a  rail- 
way, not  only  as  a  payment  due  from  these  monopolies  to  the 
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commanity  at  large,  but  as  the  readiest  means  of  their  producing 
a  remunerating  profit  on  the  enormous  outlay  which  is  required 
for  their  construction  in  this  country,  means  should  be  provided 
at  each  terminus  where  the  passengers  would  be  able  to  obtain 
every  accommodation.  In  the  usual  course  of  things,  the  termini 
will  generally  be  at  some  little  distance  from  the  towns,  in  conse- 
quence of  the  additional  expense  which  would  be  incurred  in  the 
purchase  of  land,  if  they  were  taken  to  a  more  central  situation. 
From  the  continual  concourse  of  people  at  these  termini,  new  build- 
ings will  gradually  begin  to  thicken  in  that  part  of  the  town,  and, 
in  a  few  years,  habitations  will  begin,  to  embrace  the  railway  sta- 
tion on  all  sides.  Inns  and  shops  will  be  amongst  the  earliest  of 
these  erections;  still  this  will  be  a  work  of  time,  and  will  little  ac- 
cord with  the  impulse  given  to  the  mind  by  railway  travelling." 

"  It  will  therefore  be  highly  advantageous, both  to  the  proprietors 
of  the  railways  and  to  the  public,  if  the  directors  provide  for  the 
accommodation  of  the  passengers,  simultaneously  with  the  opening 
of  their  railway.  The  expense  will  be  small,  and  the  profit  may, 
with  the  utmost  certainty,  be  reckoned  on  as  equal  to  that  of  any 
other  portion  of  their  property.  A  building  should  therefore  be 
erected  on  a  convenient  spot,  adljacent  to  the  principal  stations, 
which  should  aflbrd  to  each  class  of  pnssengers  the  means  of  ob- 
taining refreshments  in  that  manner  to  which  their  habits  and  sta- 
tion in  life  have  accustomed  them.  Such  buildings  would  admit 
of  considerable  architectural  display,  and,  if  it  should  not  in  any 
case  be  thought  advisable'to  include  their  cost  in  the  general  out- 
lay, they  may  be  a  separate  jointstock  speculation,  the  shares  being 
offered,  in  the  first  instance,  to  the  proprietors  of  the  railway  shares 
as  was  done  by  the  London  and  Birmingham  railway  company."    I 


The  January  number  of  the  Civil  Engineer  and  Architects  Journal  con- 
tains the  following  leUer  from  .1  New  York  correspondent  with  remarks 
by  the  Editor.  We  give  the  whole  as  representing  in  a  fair  manner  some 
ofthe  main  points  at  issue  between  English  and  American  Engineers — 
and  also,  as  conveying,  considering  the  circumstances,  a  very  handsome 
compliment  to  our  fellow  townsmen  Messrs.  Stillman  &  Co. 

It  does  not  require  any  assertion  of  our  own  that  to  convince  American 
Engineers,  that  the  engines  of  the  S.  &  Co.  display  more  originality  and 
real  improvement  than  the  English  marine  engines  which  we  have  had 
an  opportunity  of  examining  in  our  own  waters — for  these  latter  are  gener- 
ally speaking  strikingly  devoid  of  any  exortifications  ofthe  old  places. 

American  Marine  Steam  Engines. 

Sir — A  late  number  of  your  Journal  contained  some  remarks  concerning 
American  Marine  Steam  Engines,  which  were  in  a  spirit  very  unlike  the 
usual  tone  ofthe  English  press  in  descanting  upon  "Brother  Jonathan's" 
available  genius  in  such  matters.  Candid,  fair,  impartial  criticism,  no 
matter  how  close  it  may  chance  to  "  cut,"  will  do  much  towards  removing 
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those  mutual  prejudices  which  unhappily  exist  to  such  an  extent,  that  the 
mere  imprint  of  "  American  or  "  English,"  is  oftentimes  of  itself  sufficient 
to  place  the  merits  of  any  work  without  the  pale  of  respectful  controversy. 
This  should  not  be;  there  is  not  the  least  of  necessity^  or  of  policy  in  be- 
ing thus  deprived  of  the  benefits  of  each  other's  experience;  as  advantages 
in  some  shape  or  other,  most  undoubtedly  belong  to  each,  and  only  require 
to  be  known  in  order  to  be  secured.  As  an  illustration,  might  be  adduced 
-the  acquaintance  already  formed  through  the  establishment  of  your  Trans- 
atlantic Steam  Navigation  Companies.  One  or  two  instances  will  suffice 
In  the  English  marine  engiae  we  see  a  connecting  rod  15  feet  long,  and 
104  inches  diameter,  subjected  to  the  same  direct  stress  with  the  connecting 
rod  of  the  American  engine,  and  which  is  24  feet  long  and  6  inches  diam- 
•ter;  two  thirds  lesx  in  area,and  one  third  greater  in  length,  and  yet  perform- 
ing equally  well  the  same  labor  !  By  this,  we  are  taught,  that  while  the 
English  eoginss  are  certainly  at  one  extreme,  we  are  probably  at  the  other. 
Again;  the  Great  Western,  if  you  please,  comes  over  here  with  decks  as 
"clean  as  a  "  man  of  war,"  and  returns  with  the  singular  notion,  that  on 
her  quarter  deck,  can  be  erected,  at  a  trifling  expense,  a  sa'oon  equal  in 
erery  respect — and  superior  in  many — to  the  one  below,  and  making  an 
addition  to  her  accommodations  equal  to  one  third  of  all  her  cabin  room 
below  deck  I 

Notwithstanding  the  unequalled  degree  of  perfection  to  which  steam  na- 
vigation upon  our  rivers  has  attained — excepting,  of  course,  the  gnreat  river 
of  the  west — the  impression  is  very  prevalent  abroad,  that  in  the  attempt  to 
comi>ete  with  the  '-Lion  of  the  seas,"  we  shall  be  found  wanting — an  im- 
pression unfortunately,  most  consistent  with  a  certain  illegitimate  specimen 
of  "Yankee  enterprise,"  which  has  recently  visited  your  shores.  We  think 
however,  that  the  time  is  not  far  distant  when,  with  a  ship  exceeding  in 
length  the  ordinary  proportion,  with  engines  having  greater  length  of  stroke 
80  93  to  admit  of  working  steam  at  a  greater  pressure  without  adding  weight 

,te  the  working  parts,  with  paddle  wheels  large  in  diameter,  very  narrow 
and  making  revolutions  not  less  than  20  per  minute;  and  with  boilers 
adapted  to  a  pressure  of  15lb.,  to  201b.,  we  shall  be  able  somewhat  to  "shor- 

,  ten  the  distance''  which  separates  us  from  the  "Innd  of  our  fathers."  Cer- 
tain it  is,  that  our  ship-builders  and  engineers  will  not  be  satisfied  with  a 
steamer  which  will  require,  for  a  passage  to  Liverpool,  more  than  ten  days 

.  of  good  weather. 

You  were  pleased  to  notice  in  a  favorable  manner  the  engines  of  the 

:Spanish  steamers  Regent  and  Congress,  built  by  the  late  firm  of  Ward, 

,Stillman  k.  Co.,  of  the  Novelty  iron  works,  New  York,  and  to  intimate  a 
wish  to  have  the  details  of  their  arrangement.  In  answer  to  which,  I  take 
pleasure  in  sending  to  you  a  detailed  account  of  those  vessels,  together  with 

^80  much  of  a  drawing  of  their  engines,  as  will  answer  the  purpose  of  your 

(inquiry,  and  whiph  I  am  authorized  to  do  by  Messrs.  Stillman  &  Co. 

Vessels: -7-  Feet  Inches. 

^          Licngth*  on  deck 154  0 

Breadth 30  8 

Ditto  at  water  line 28  8 

Depth  of  hold        -----  14  6 

Draft  of  water            ....       8  6 
Burthen                 -----     671  tons. 

Frame  of  white  oak,  live  oak,  bcust  and  cedar.     The  floor  of  white  oak 
vlaid  close  and  caulked  inside  and  out     Planked  with  white  oak ;  fastened 
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throughout  with  copper  thorough  bolts,  composition  spikes  and  locust  tree- 
nails. 

Engines : — 

Diameter  of  cylinders  42^  inches.   • 

Length  of  stroke  4  feet  7  inches. 

Diameter  of  paddle  wheels  1 8  feet. 

Length  of  board  7  feet  6  inches,  and  width  2  fett  G  inches. 

Pressure  of  steam   lOib. 

Number  of  revolutions  per  minute  26. 

Total  weight  of  engines;  wheels  and  boilers  100  tons. 

Two  copper  boilers  22  tons. 

Length  of  boilers  14  feet,  height  9  feet,  and  breadth  8  feet. 

Total  oi  fire  surface  1400  feel 

Speed  of  vessel  10  miles  per  hour. 

Cost  of  vessel,  engines  and  boilers,  about  150,000  dollars. 

It  would  be  trifling,  I  fear,  with  the  patience  of  your  readers,  to  enter 
into  a  detailed  description  of  the  drawings,  representing,  as  they  do — with 
one  or  two  exceptions — but  an  "old  acquaintance,"  the  "side  lever  engine;" 
the  principal  deviation  from  which,  is  the  steam  Talves,  and  perhaps  the 
air-pump  bucket.  The  valves  are  shown  in  the  section  in  the  same  posi- 
tion as  in  the  drawings  you  refer  to  as  having  received,  and  which  has  re- 
cently been  published  in  the  London  Mechanic^  Magazine.  As  to  the 
merit  of  this  arrangement  of  the  valves  I  will  not  now  offer  an  opioioD, 
except  that  they  are  not  generally  used  here  for  large  engines. 

As  English  engineers — either  from  strict  fidelity  to  the  opinions  of  Wait 
or  from  much  actual  experience — have  held  us  guilty  of  divers  "barbar 
isms,"  in  our  substitutions  for  the  use  of  the  "  slide  valve,"  I  shall  make 
this  matter  the  subject  of  another  communication,  accompanied  with  a  sketch' 
of  the  most  approved  form  of  the  "double"  or  "  balance  valve." 

The  bucket  of  the  air-pump,  as  shown  in  the  separate  sketch,  for  aught 
I  know,  may  not  be  peculiar  to  this  country,  nor  is  it  universally  adopted 
here ;  it  has  been  found,  however — in  situations  where  the  condensing  wat- 
er is  free  from  sand — to  be  far  more  efficient  and  durable  than  any  other 
in  nse. 

The  "bilge  injection,"  shown  near  the  bottom  of  the  condenser,  is  here 
thought  to  be  an  essential  part  of  the  engine  of  every  steam  vessel.  And 
instances  have  occurred  in  which  the  use  of  it  has  been  attended  witii  the 
saving  of  much  life  and  property. 

With  your  permission,  I  will  from  time  to  time  furnish  your  readers 
with  notices — accompanied   with   drawings — of  such  improvements    in 
American  engineering,  as  may  be  thought  interesting,  or  of  such  of  its  feet- 
ares  as  are  not  familiar  to  our  transatlantic  brethren  generally. 

I  am,  Sir,  &c., 

Neva  York,  July  1842.  F.  W.  S. 

In  our  Journal  for  June  last,  we  noticed  that  the  Spanish  government 
had  ordered,  and  obtained  from  New  York  two  war  steamers,  named  the 
"Regent"  and  "Congress,"  and  in  commenting  thereon  we  observed,  we- 
wished  some  further  information  before  wc  give  any  opinion  on  the  sub- 
ject ;  we  were  favored  with  a  lithographed  external  view  of  the  enginesr 
but  we  desired  to  look  below  the  surface.  Our  wish  has  now  been  com- 
plied with,  we  are  va  possession  of  an  apparently  perfect  Section  of  the  en- 
gines of  the  Re^en/ and  Congress  iie&m  ships,  together  with  F.  W.  S's.  re- 
marks thereon,  and  which  wo  now  publish.  We  thank  him,  and  think,  if 
his  intentions  are  supported  by  engineers  of  the  Old  and  New  WorW,  ie 
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will  do  much  towards  the  explosion  of  prejudice,  the  exteDsion  of  knowl- 
edge, and  general  good  of  mankind ;  that  we  heartily  co-operate  in  this  view 
we  plainly  avow,  as  in  fact  our  remarks  in  our  last  December  number  ful- 
ly prove.  We  are,  therefore,  surprised  at  the  opening  paragraph  of  our 
correspondent,  and  we  are  unconscious  of  having  admitted  any  thing  into 
our  columns  which  could  offL-nd  his  taste.  If  we  have  descanted  upon 
'  Brother  Jonathan,"  it  was  more  in  playfulness  than  anger,  not  as  an  op- 
posing race,  but  as  descendants  of  one  common  stock,  to  which  gtnius  is 
common.  We  think,  however,  our  correspondent's  reprehensions  are  mis- 
applied, as  we  do  not  recollect  using  the  phrase  he  complains  of  With 
this  exordium  we  at  once  proceed  to  an  analysis  and  consideration  uf  the 
engines  of  the  Recent  and  Congras. 

The  engines  are  of  the  beam  kmd,  and  scarcely  to  be  distinguished  from 
those  of  the  Megcra  by  Seaward,  published  by  Weale  in  his  Tredgold,  pi. 
49,  vol.  2.  The  architecture  is  very  similar  to  the  engines  of  the  Tiger. 
by  Edward  Bury.  (See  Tredgold,  vol.  2,  plates  1 10  and  1 10  a.  In  one 
point  they  differ,  in  the  use  of  circular  valves  instead  of  the  D  or  Murdock 
slide,  and  in  this  it  resembles  another  emanation  of  American  intellect, 
calledthe  Royal  William  (now  Isabella  11.)  which  made  the  voyage  to 
England  in  1832,  and  subsequently  hgured  in  the  Spanish  war. 

The  cylinders  are  42i  inches  diameter  and  4  ft,  7  in.  stroke;  at  26 
strokes  or  238  feet  the  power  is  equal  to  71}  horses  each,  or  143  horses 
collectively.  This  is  nominal  power  as  calculated  by  the  rules  of  the  late 
Mr.  Watt,  applicable  to  steam  of  2j  or  3  lb.  per  inch,  but  in  this  case  we 
have  a  pressure  on  the  safety  valve  of  lu  lb.  per  square  inch,  so  that  the 
actual  power  will  probably  be  150  per  cent,  above  this,  depending  entire- 
ly upon  the  expansion  us^'d,  and  we  may  further  observe,  that  with  a  suit- 
able arrangement,  circular  valves  may  be  made  to  produce  any  degree  of 
expansion,  at  pleasure.  The  air  pump  is  22  inches  diameter,  and  about 
2  ft.  6  in.  stroke,  =  a  content  of  6  6  cubic  feet.  Cylinder  42^  in.  -f  4  ft. 
7  in.  long  =  49  4G  feet  content,  which  divided  bv  66,  makes  the  cylinder 
75  times  larger  than  the  pump,  just  the  usual  proportions  of  Enghsh  en- 
gines. The  condenser  is  2  ft.  3  in.  fore  and  ufi,  3  ft.  5  in.  in  width,  and  4 
ft.  high,  with  prop-er  deductions  is  equal  to  a  content  of  24  cubic  feet,  and 
715  -f-  24  =  nearly  3  cubic  per  h.  p.  The  circular  steam  valve*  are 
11^  in.  diameter  =  10386  area,  the  eduction  valves  are  10  in.  diameter  = 
7854  area,  or  rather  more  than  a  scjuare  inch  per  horse,  a  very  ample  al- 
lowance, and  much  txcending  Mr.  Watt's  rules,  as  will  be  seen  by  refer- 
ence to  Farey  and  other  works,  but  taking  into  consideration  the  increased 
density  of  the  stedin  eniploycd,  is  judicious,  and  about  on  a  par  with  modern 
.Uide  valve  practice.  Our  correspondent  is  wrong  in  supposing  that  Eng- 
lish engineers  have  adiiered  to  the  slide  valve  "from  strict  fidelity  to  the 
opinions  of  Watt.'  It  is  otherwise:  they  have  departed  therefrom  and 
followed  Murdock,  his  disciple,  who  patented  the  D,  triangular,  or  other 
shaped  sliding  valve,  in  his  specification  of  1790  (See  Farey,  p.  677.) 
We  are  at  a  loss,  also,  to  Hnd  any  novelty  in  the  construction  of  the  circular 
valves;  they  appear  to  us  precisely  similar  to  those  used  by  Mr.  Watt*  in 
his  engines  of  ld08.  He  used  circular  pipes,  and  here  we  have  rectangu- 
lar pijissages  (See  Farey,  ])late  20. )  We  are  equally  obtuse  respecting 
the  air  pump,  of  which  we  liav.j  an  isomotrical  drawing,  and  can  find  noth- 
ing new  therein  ^  if  our  correspondent  alludes  to  the  packing  ring  similar 
to  that  ol  the  piston,  we  may  say  that  syaiein  has  been  Ibllowtd  in  this  coun- 


♦  Or  ru'.hr!  h.s  <ul.•^T^•^';rs  Hm 


\V:;it.    ^!i.  VV.tk  Rtirctl  fruin  busint'ss  in  ikOO. 


Extract  from  A.  D.  Bache's  Address.  49 

since  ihe  year  1826,  perhaps  earlier.  The  bilge  injection  is  in  the  same 
category. 

There  is  merit  in  the  adaptation  of  a  double  beat  expansion  Talve^ 
though  it  is  by  no  means  new  and  we  think  we  can  suggest  an  imprOTement  as 
the  lower  face  can  never  be  tight.  The  other  pafls  of  these  engines  are  so 
much  like  the  best  English  practice,  that  it  is  needless  to  pursue  the  in* 
quiry  farther.  The  space  occupied  in  the  vessel  for  each  engine  is  16  ft. 
fore  and  aft,  and  about  5  ft.  9  in.  over  the  main  beams. 

On  the  whole,  we  think  the  engines  of  the  Regent  and  Congress  to  be 
highly  creditable  to  Messrs.  Ward,  Stillman  &  Co.  of  New  York,  by '^hom 
they  were  manufactured,  not  only  as  evincing  considerable  judgment  in  de- 
tail, bat  more  so,  in  their  selection  of  the  common  beam  engine,  whiehi 
after  all,  appears  to  be  the  best  kind  yet  produced. 


Extract  from  Address 


Delivered  at  the  close  of  the  Twelfth  Exhibition  of  American  Ma»^ 
ufactures,  held  by  the  Franklin  Institute  of  the  State  of  Petuuj/l- 
vania,  for  the  Promotion  of  the  Mechanic  Jj'tSf  October,  184S  ;  t^ 
A.  D.  Bache,  LL.  D;  Prof  of  Nat.  Philos,  and  Chem.  Universi- 
ty of  Pennsylvania. 

CONTINUED  FROM  PAGE  32. 

What  have  we  done  to  advance  the  progress  of  the  useful  arts  ? 
First,  what  have  been  the  results  of  our  exhibitions?     The  sam* 
which  experience  all  the  world  over  has  shown  to  resuk  from  them. 
But  will  it  be  said  by  any  one,  however  enthusiastic,  that  the  con* 
trast  between  the  meagre  show  in  the  Carpenter's  Hall,  at  our  first 
exhibition,  in  1824,  and  the  brilliant  display  which  is  just  now  ter- 
minated, is  due  to  these  exhibitions,  or  to  those  in  rhiladelphia, 
New  York  and  Boston,  combined  ?    Let  us  reply  by  another  quei- 
tioD.     Would  we,  or  would  we  not,  have  arrived  at  the  same  point 
without  these  annual  or  biennial  shows  ?     I  answer  unhesitatibgiy» 
No !  It  has  been  remarked  of  exhibitions  of  specimens  in  the  arts 
elsewhere,  that  though  the  same  artists  produce  the  specimens,  them 
is  a  steady  improvement  in  them.     The  taste  of  the  public  is  im- 
proved by  them — the  taste  of  the  artist  is  elevated.    80j  here,  ob^ 
serve  from  year  to  year  the  growth  in  taste  of  the  judges^f  th« 
different  articles  submitted  at  the  exhibition,  and  of  the  (feppsittMrs, 
who  arc  the  venders  of  the  manufactured  articles^     What  a  power- 
ful reaction  must  be  produced  by  thus  furnishing  the  vender  with 
the  means  of  accurate  comparison,  the  conclusions  from  which  he 
may  communicate  to  the  manufacturer.     Observe  the  public  gener- 
ally, how  the  admired  articles  of  one  year  are  the  ^^jectied  of  the 
next !     Listen  to  the  remarks  made  upon  those  branches  of  indus- 
try which  are  stationary.     To  deal  with  history  instead  of  what  is 
present ;  turn  to  the  exhibition  of  two  years  ago.     Take  a  branch 
of  manufacture  then  dead,  and  compare   the  effect  produced  by  the 
well  preserved  mummies  of  specimens,  though  carefully  washed  and 
well  placed  for  show,  with  the  results  of  their  first  living  appear- 
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ance.  The  glazing  and  gilding  arc  untouched,  the  colors  of  the 
painting  arc  as  bright  as  ever,  the  designs  just  as  tasteful  as  they 
were  when  first  exhibited ;  but  the  taste  of  the  public  is  improved 
the  specimens  are  returned  to  their  cases,  their  interest  for  the  fu- 
ture is  purely  historical — they  are  deposited  among  the  archives  of 
the  arts.  The  influence  of  this  improvement  in  public  taste  alone 
is  not  to  be  rejected. 

It  is  obvious,  then,  that  there  arc  reasons  why  exhibitions  should 
contribute  to  aid  that  which  requires  other  causes  to  support.  If 
they  neither  form  the  foundation  of  the  building,  nor  yet  its  super- 
structure, they  serve  to  determine  its  shape  and  the  arrangement 
and  distribution  of  its  parts. 

The  influence  of  the  medals  and  certificates  awarded  at  these 
exhibitions  is  much  undervalued  by  many,  who,  looking  merely  at 
their  intrinsic  value,  consider  them  as  so  much  silver  or  paper. 
They  would  value  in  the  same  way  expressions  of  esteem  as  so 
much  breath.  The  great  dramatist  has  sufficiently  held  such  per- 
sons up  to  ridicule  by  putting  their  argument  touchmg  honor  in  the 
mouth  of  that  im{>ersonation  of  all  that  is  ludicrously  contemptible 
— Falstaff.  These  testimonials  have,  however,  a  value  in  doHars 
and  cents,  which,  though  /cannot  precisely  estimate  it,  others  nay. 
Those  who  know  enough  to  be  aware  of  their  own  ignorance,  look 
to  others  who  have  knowledge  to  guide  their  opinions.  Thus  the 
opinions  of  the  judges,  expressed  at  the  exhibitions,  become  the 
guides  of  many  and  many  purchasers,  who  seek  or  reject,  not  ac- 
cording to  their  own  judgments,  but  according  to  the  decisions  of 
the  Institute.  Rely  upon  it,  these  exhibitions  and  the  premiunro 
awarded  at  them,  have  a  powerful  action  "tfoon  the  consumer,  the 
vender,  and  the  manufacturer,  and  through  thfem  upon  the  arts. 

These  periodical  exhibitions  are  times  of  high  excitement  in  th« 
Franklin  Institute.  The  public  is  called  in,  and  the  members  are 
their  entertainers.  The  fly-wheel  of  the  institution  appears  to  have 
been  thrown  out  of  gear,  and  the  motion  is  rapidly  accelerated.  It 
could  not  exist  under  a  long  continued  action  of  this  sort.  Why 
should  not  provision  be  made  in  the  ordinary  and  regular  working 
of  the  Institution  for  a  constant  exhibition  ?  Why  should  all  these 
products  once  collected  be  dispersed,  never  again  to  be  re-united  f 
Like  the  Conservatory  of  Arts,  of  Paris,  or  the  Trade  Institute,  of 
Berlin,  we  should  find  such  a  collection  a  chronicle  of  the  history 
of  each  art  in  our  country.  As  in  the  Polytechnic  Institute  of 
Vienna,  we  should  find  by  the  side  of  models  and  machinery,  the 
raw  materials  and  products  of  our  manufacturers  and  arts,  from 
the  date  of  their  introduction,  or  use,  to  the  day  of  exhibition. 
Were  our  Sovereign  prepared  to  erect  the  piles  of  the  Conservato- 
ry or  of  the  Polytechnic  school,  we  should  easily  find  articles  to  fill 
their  amplelialls, — and  is  it  impossible  that  this  should  ever  be  ? 
Look  at  the  structures  raised  by  the  public  for  education.  Who 
would  have  believed  forty  years  ago,  that  such  would  now  exist  by 
the  meaiSs  which  have  raised  them  ?  Voluntary  association  may 
do  much,  but  not  everything.     The  desire  to  accomplish  this,  among 
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other  purposes,  led  to  the  attempt  to  extend  the  accommodations 
of  the  Institute  in  1835.  Perhaps  under  other  circumstances  we 
might  hare  succeeded.  Had  the  tide  continued  to  rise,  instead  of 
beginning  to  fall,  we  might  have  passed  the  shoal,  and  found  our- 
selves in  smooth  water  on  the  inner  side.  We  may  now  be  satisfied 
that  having  ventured  much  for  a  great  good,  we  are  still  safe. 
This  branch  of  our  Institute  must  bide  its  time.  Meanwhile,  the 
exertions  of  the  Professors  and  members  are  forming  the  nucleus 
of  cabinet!  of  models  and  products  of  the  arts,  which  promise  to 
become  of  value  ;  and  the  steps  taken  by  the  Managers  to  obtain 
from  depositors  sptecimcns  of  those  articles  which  take  premiums 
or  certificates,  where  the  nature  of  them  admits  of  it,  will,  if  met 
in  the  spirit  of  liberality  by  the  contributors,  soon  secure  a  useful 
and  large  collection.  How  interesting  a  view  would  have  been 
[iresented  of  the  progress  of  American  arts,  had  such  specimens 
been  collected  at  all  our  Exhibitions !  And  while  on  this  theme, 
does  not  memory  call  before  us  one  dear  to  the  Institute,  as  among 
its  earliest  friends,  its  founders,  its  first  Professor  of  Chemistry, 
who  made  the  earliest  beginning  of  our  cabinet  of  arts  and  manu- 
factures, whose  zeal  and  judgment  connected  him  with  our  best  and 
most  useful  efforts — thougli  removed  from  us  by  death,  he  lives  in 
our  afiections,  and  his  name  will  be  perpetuated  in  the  history  of 
our  Institution.  We  already  begin  to  have  a  history.  Already 
the  obelisk  is  raised,  upon  the  base  of  which  the  names  of  the  use- 
iJul,  zealous,  and  able,  among  the  members  of  the  Franklin  Institute 
are  to  be  inscribed  at  death — that  tablet  bears  even  now  the  names 
of  Keating  and  of  Ronaldson. 

The  awarding  of  premiums  for  inventions,  though  distinctly  dif- 
ferent in  part  of  its  operation  from  similar  awards  for  the  best 
specimen  of  any  art,  owes  its  efficacy  to  the  same  principles.  It 
is  not  the  value  of  the  prize,  but  the  value  of  the  opinion,  which 
causes  the  inventor  to  submit  his  designs  for  examination.  This 
consideration  of  inventions  forms  part  of  the  every  day  business  of 
the  Institute.  Former^  it  was  done  by  the  Committee  on  Inven- 
tions, and  now  by  the  Committee  on  Science  and  the  Arts,  formed 
by  the  ▼oluntarv  association  of  the  members  of  the  Institute.  The 
time  and  capital  which  have  been  saved  to  projectors,  and  to  those 
who  furnish  them  with  means,  through  this  Committee,  are  not  the 
least  important  of  its  results.  Men  who  were  flattered  at  home 
with  the  idea  of  being  Fultons  and  Watts,  have  found  that,  after 
all,  Fultonism  is  not  so  easy  of  attainment,  and  those  who  were 
prepared  to  embark  their  means  in  schemes,  have  been  saved  both 
money  and  chagrin.  Our  countrymen  are  yet  favored,  occasional- 
ly, with  the  novel  and  astounding  sight  of  vessels  torn  to  pieces  by 
the  destructive  agency  of  gunpowder,  fired  by  the  also  novel  meth- 
od of  a  wire,  heated  by  means  of  a  distant  galvanic  battery — and 
all  at  Ihe  expense  of  the  United  States.  Willi  the  explosion  of 
unexplodable  boilers,  or  of  some  old  fashioned  way  of  preventing 
this  catastrophe.  These  things  merely  indicate,  perhaps,  a  plethora 
in  the  National  Treasury,  or,  perhaps,  that  all  knowledge  is  not 
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^ven  instanter,  upon  being  elected  even  to  high  political  stations. 
But,  seriously,  the  award  of  the  Scott's  legacy  medal  and  premiums, 
which  our  City  Councils  have  delegated  to  th«  Franklin  Institute, 
is  the  source  of  much  usefulness,  and,  coupled  with  the  opinions 

g'ven  by  the  practical  and  scientific  men  who  are  united  in  the 
ommittee  of  Science  and  the  Arts,  has  worked  good  to  the  arts, 
their  cultivators,  and  their  patrons. 

In  nearly  all  the  institutions  abroad  to  which  I  have  referred,  tho 
publication  of  a  journal  in  which  to  record  inventions  and  improve- 
ments in  the  arts,  and  discoveries  in  the  sciences  which  bear  upon 
them,  is  regarded  as  of  high  importance.  It  is  obvious,  indeed, 
that  this  is  the  only  effectual  mode  of  diffusing  a  knowledge  of  im- 
provement over  a  wide  space.  In  days  gone  by,  the  mechanic  of 
Continental  Europe  passed  part  of  his  appreticeship  in  wandering 
fmoi  place  to  place,  to  practice  his  art,  as  a  means  of  support,  and 
gathering  the  improvements  which  might  have  been  made  in  it, 
to  turn  to  account  on  his  return  home.  Now  the  Journal  brings 
to  his  door  the  improvements  of  the  most  distant  places,  with  all 
the  rapidity  which  steam  navigation  and  railroad  transit  can  give. 
There  can  be  no  doubt  that  of  all  the  means  of  usefulness  of  the- 
Franklin  Institute,  the  publication  of  its  monthly  Journal  is  most 
widely  operative.  Its  readers  find  a  chronicle  of  the  ingenuity  of 
our  country  in  the  patents  recorded  in  its  pages,  while  they  find 
the  wheat  separated  to  their  hand  from  the  chaff,  winnowed  by  the 
labors  of  one  who  brings  knowledge  unsurpassed-  in  this  depart- 
ment to  the  execution  of  his  work.  Copious  extracts  from  foreign 
journals  convey  the  improvements  of  Europe  to  our  mechanics 
and  manufacturers,  while  original  articles  from  our  own  mechanics, 
engineers,  and  men  of  science,  contribute  their  full  quota  to  the 
interest  and  usefulness  of  the  work.  It  was  early  determined  by 
the  Institute  that  such  a  journal  must  be  maintained,  and  the  pres- 
ent periodical,  originally  commenced  by  the  Professor  of  Mechan- 
ics, was  adopted.  The  expensive  nature  of  the  work,  its  low  price 
and  the  limited  support  which  it  was  likely  for  many  years  to  re- 
ceire,  forbade  the  idea  that  it  would  be  a  money-making  under- 
taking ;  and  the  Institute  has  been  satisfied  to  support  it,  as  a  means 
of  usefulness,  at  a  small  annual  loss  in  money.  But,  for  a  feature 
characteristic  of  the  enterprizes  of  the  Franklin  Institute,  there  can 
be  no  doubt  that  this  undertaking  would  have  been  onerous. 
Whenever  a  line  of  labor  likely  to  benefit  the  public  has  been  point- 
ed out,  and  a  scheme  for  rendering  it  available  has  been  well  ma- 
tured, members  have  been  always  found  willing  to  devote  their 
time  to  its  successful  execution.  It  is  thus  that  men  engaged  Hi 
laborious  occupations,  in  which  their  time  and  talents  are  money, 
have  devoted  themselves,  day  after  day,  to  labors  enjoyed  by  the 
Institution,  without  looking  for  any  other  reward  than  that  of  be- 
ing useful.  It  is  thus  that  the  pages  of  our  Jornal  are  supplied  with 
materials,  original  and  selected,  (some  requiring  the  labor  of  trans- 
lation from  foreign  languages,)  by  the  generous  labors  of  collabora- 
tors, whose  zeal  is  tried  by  the  monthly  repetition  of  its  exercise, 
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With  all  theie  resources  at  command,  the  Institute  is  still  obliged 
to  look  to  the  benefit  of  this  work  to  the  mechanic,  as  a  motive  to 
support  its  exf>ense,  and  to  wait,  in  this  as  in  some  other  enter- 
prises, the  time  when  a  greater  intelligence  in  our  country  at  large 
and  increasing  resources,  will  fully  repay  the  pecuniary  outlay  an- 
nually made. 

One  branch  of  the  labors  of  the  members  of  the  Franklin  Insti- 
tute has,  I  believe,  no  precedent  in  any  similar  institution — I  mean 
>.hat  of  original  investigation  and  research.  The  Institution  thus 
aids  to  advance  as  well  as  tu  ditluse  knowledge.  Of  the  experiments 
of  the  Committee  on  Water  Power,  one  of  the  highest  living  au- 
thorities (Mr.  Rennie)  has  spoken  in  terms  of  the  highest  praise. 
The  results  of  the  experiments  on  the  explosion  of  steam  boilers 
have  contributed  strongly  to  turn  attention  away  from  imaginary 
sources  of  danger,  and  to  fix  them  upon  real  ones.  The  conclusions 
from  some  of  the  more  refined  and  difficult  experiments,  are  quoted 
in  quarters  which  cannot  be  suspected  of  either  local  or  national 
partiality.  These  various  researches,  together  with  those  on  the 
strength  of  materials,  must  ever  remain  a  monument  of  the  industry 
and  real  of  the  early  members  of  the  Franklin  Institute.  They 
famish  a  claim  to  public  favor  and  support  that  no  similar  institu- 
tion can  justly  put  forth. 

From  these  extended  schemes,  in  which  the  members  of  the 
Franklin  Institute  are  only  incidentally  .partakers  with  the  public 
in  the  common  good  eflfected  by  their  instrumentality,  let  us  turn 
our  attention  to  the  special  means  of  promoting  the  mechanic  arts, 
through  the  intellectual  cultivation  of  those  who  pursue  th^m.  In 
the  infancy  of  science,  every  experiment  led  to  a  discovery,  and 
the  art  offered  a  scarcely  less  fertile  field  than  science  to  their  cul- 
tiTators.  Now  discoveries  in  science  and  improvement  in  art,  are 
the  result  of  well  directed  trains  of  observation,  experiment  and 
thought.  To  direct  these,  the  arts  call  in  the  aid  of  theoretical 
science.  Besides  the  general  cultivation  of  mind  to  be  derived 
from  pursuing  any  branch  of  knowledge,  in  the  sciences  of  mechan- 
ics and  chemistry  are  to  be  found  those  principles  which  alone  are 
safe  guides  to  improvement.  It  will,'  perhaps,  hardly  be  believed, 
but  it  is,  nevertheless,  true,  that  not  ten  years  since  there  lived  in 
our  city  an  ingenious  man,  who  wasted  his  time  and  substance, 
and  the  resources  of  his  family,  in  a  pursuit  after  the  perpetual  mo- 
tion. How  many  such  disastrous  results  are  prevented  from  year 
to  year,  by  the  application  of  principles  taught  in  the  lecture  room, 
may  be  inferred  from  the  number  which  require  the  additional 
nipping  action  of  the  Committee  on  Science  and  the  Arts.  Besides, 
the  lectures  upon  mechanics  and  chemistry,  which  constitute  the 
firame-work  of  our  system,  the  filling  up  of  architecture,  mineralogy 
and  mining,  has  been  supplied  by  the  voluntary  contributions  of 
members  distinguished  for  their  knowledge,  and  for  their  powers 
of  communicating  it ;  and  even  kindred  branches  of  natural  history 
have  i>een,  from  time  to  time,  furnished  from  similar  sources; 
It  has  always  been  the  liberal  policy  of  the  Franklin  In^titute^ 
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while  retaining  the  control  of  the  institution  where,  from  its  nature, 
the  control  should  be  retained — in  the  hands  of  mechanics — to  call 
in  the  talents  of  other  professions  to  their  aid.  While  by  the  con* 
stitution,  two-thirds  of  the  Board  of  Managers  must  be  manufac- 
turers or  mechanics,  every  citizen  is  free  to  become  a  member.  No 
co-operation  is  spurned  ;  and  in  return,  knowledge,  time,  and  tal- 
ent, of  various  kinds,  are  at  the  disposal  of  the  foster  mother. 
This  same  liberal  principle  of  action  shows  itself  in  the  very  mod- 
erate requital  expected  for  all  the  privileges  bestowed,  by  which 
membership  m  the  FrankHn  Institute  is  placed  within  the  means 
furnbhed  by  the  deposit  of  one  cent  for  each  of  the  working  days 
of  the  year.  Exclusivcness  is  absent  from  each  and  every  depart- 
ment of  the  Institute,  and  to  a  degree  which,  to  those  who  believe 
^ach  establishments  arc  raised  and  must  be  used  for  the  benefit  of 
.certain  cliques,  and  the  propagation  of  certain  individual  influences 
is  almost  startling.  What  would  be  thought  of  raising  a  voluntary 
committee  of  the  members  of  an  institution,  the  annual  contribu- 
tion to  which  of  three  dollars  makes  a  member,  to  consider  impor- 
•tant  inventions  and  improvements  in  the  arts.  Such  a  thing,  tho 
advocates  of  cliques  would  say,  must  lead  to  confusion.  A  volun- 
tary committee  is  wholly  uncontrolable — and  so  it  should  be.  Just 
such  a  committee — just  so  uncontrolable — has  existed  and  flourish- 
ed in  the  Franklin  Institute  for  several  years,  every  member  being 
at  liberty  to  join  it  who  is  willing  to  perform  the  labor  required  of 
kim.  I  do  not  think  I  overrate  the  importance  of  this  association 
of  members,  when  I  place  it  next  to  the  lectures.  The  library  and 
reading  room  are  no  doubt  more  extensively  useful  to  the  members; 
but  the  knowledge  acquired  from  books  and  experience,  which  is 
called  into  action  in  such  various  ways,  and  on  so  many  occasions, 
in  the  Committee  on  Science,  and  the  opportunities  for  intellectual 
culture  afforded  by  calm  investigation,  by  cool,  but  earnest,  dis- 
cussion, and  by  the  appeal  to  experiment,  are  so  practically  improv- 
ing as  to  rank  above  all  passive  means  of  cultivation. 

Besides  the  Lectures,  the  Library,  and  the  Committee  on  Science 
the  Monthly  Conversation  Meetings  serve  as  rallying  points — as 
opportunities  of  giving  instruction  or  of  being  instructed  in  the 
scientific  or  mechanical  novelties  of  the  day.  In  a  large  metropolis 
like  London,  it  is  always  possible,  during  at  least  a  part  of  the 
year,  to  obtain  materials  for  even  weekly  meetings  of  this  sort.  At 
th6  Royal  Institution  of  London,  there  is  an  informal  lecturfs  at 
least  once  a  week,  corresponding  somewhat  to  our  Conversation 
Meeting.  If  we  could  concentrate  here  the  novelties  which  incur 
country  find  vent  through  various  channels,  we  should  be  able  to 
carry  on  these  meetings  with  more  spirit  than  is  now  done.  In 
ii»  meantime,  they  are  often  both  agreeable  and  useful,  and,  doubt- 
lets,  will  be  kept  up  with  occasional  intervals. 

While  thus  providing  for  the  improvement  of  its  members,  the 
Franklin  Institute  has  not  forgotten  their  families,  their  wives  and 
daughters,  as  well  as  their  sons,  wards,  and  apprentices.  When  the 
lectures  of  the  Franklin  Institute  first  commenced,  ladies  were  not 
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in  the  habit  of  attending  lectures — in  other  words,  custom  naost 
ungallantly  excluded  them  froiii  opportunities  of  intellectual  amuse- 
ment and  advantage.  The  Institute  has  turned  custom  out  of  the 
doors,  and  taken  the  ladies  uilhin  them. 

A  series  of  schools  for  youth  at  one  time  entered  into  the  plan 
of  the  institution.  Of  til^se,  tlic  drawing  school  alone  is  still  kept 
up  with  an  efficiency  and  advantage  which  command  patronage. 
I  have  very  little  doubt  that  had  not  public  education  taken  the 
new  position  it  now  occupies  in  our  city,  these  designs  of  the  Insti- 
tute would  have  been  extended.  The  sovereign  has  now  awaked 
to  the  advantages  of  supporting  public  schools  by  public  means, 
although  not  yet  fully  prepared  to  push  the  principles  upon  which 
they  are  based  to  their  utmost  limit. 

Among  all  these  means  of  usefulness,  there  is  no  School  of  Com- 
merce and  the  Arts  like  the  Polytechnic  Institution  of  Vienna,  no 
School  of  Arts  and  Trades  like  the  Berlin  Institute,  no  School  of 
Arts  and  Manufactures  like  the  Paris  Institution.  The  establish- 
ment of  a  School  of  Arts  has  been  a  favorite  project  with  the  Frank- 
lin Institute,  but  thus  far  has  scarcely  passed  beyond  a  project ;  at 
one  time  on  the  point  of  receiving  aid  from  the  Commonwealth,  at 
another  almost  put  in  operation  by  individual  enterprize.  This 
object  requires  means,  and  these  we  have  not  at  our  disposal. 
Will  public  opinion  ever  so  far  ripen  as  to  furnish  these  means  ? 
This  is  an  interesting  inquiry.  I  have  heard  it  remarked  by  more 
than  one  person  conversant  with  the  minutiae  of  the  institutions  of 
Philadelphia,  that  all  the  enterprizes  for  the  diffusion  of  knowledge 
are  supported  by  a  small  portion  of  our  population  ;  and  yet  they 
are  intended  for  the  ultimate  good  of  all,  and  should  be  supported- 
by  the  whole  community.  There  was  no  doubt  a  time  when  the 
idea  of  paying  for  the  support  of  a  fire  department  would  have 
seemed  preposterous,  and  now  wc  quietly  pay  for  insuring  our 
houses,  and  then  in  addition,  a  portion  of  our  taxes  goes  to  furnish 
the  means  and  appliances  for  extinguishing  fires.  What  would  we 
think  now  of  supporting  a  fire  department  entirely  by  voluntary 
contributions?  So  public  opinion  oscillates  from  one  side  to.an- 
other.  What  is  at  one  time  impossible,  at  another  is  firmly  estab- 
lished as  the  general  usage.  Where  shall  we  draw  the  line  between 
that  which  is  to  be  supported  by  general  assessment,  and  that  by 
particular  contribution  ?  Shall  the  principle  be  tfiat,  what  is  for  the 
good  of  the  wliole,  shall  be  supported  by  the  whole  ? 

It  has  been  long  established  that  the  poor  mus^^  instructed  at 
the  public  expense.  It  is  f«und  clieaper  to  educate)the  masses  than 
to  pay  for  the  fruits  of  ignorance.  Besides  which,  christian  char- 
ity cares  for  the  souls  as  well  as  the  bodies  of  men.  But  the  scheme 
of  public  education,  free  to  all,  is,  even  now,  and  in  our  own  coun- 
try, very  imperfectly  understood.  Indeed  it  may  be  doubted  if  the 
Eublic  are  yet  prepared  fully  to  follow  it  to  its  consequences.  We 
egan,  in  this  country,  after  the  example  of  the  old  world,  to  endow 
institutions  for  higher  education,  universities  and  colleges.  Then 
wc  found  that  this  was  beginning  to  build  the  house  at  the  top.     We 
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turned  and  established  schools,  common  schools,  and  occasiolii^y 
a  high  school.  And  now  the  foundation  and  superstructure  have 
no  connexion.     Is  not  this  all  wrong  ? 

;•;;  It  we  want  precedent  for  a  different  state  of  things  from  the  old 
Tvorld,  we  can  find  it,  and  so  be  borne  out  by  experience,  ai  far  as 
institutions  trammelled  by  feudalism  can  be  guides  to  us.  The  so- 
called  University  of  France  includes  all  public  institution  within 
its  organization;  the  highest  and  lowest  are  free;  why  not  the 
middle  ?  why  not  all  ? 

But  it  may  be  said  wc  agree  that  that  which  shall  benefit  all  shall 
be  supported  by  all.  Wc  agree  that  education  shall  be  put  upon  a 
truly  republican  basis,  that  all  the  schools,  from  the  lowest  to  the 
highest,  shall  be  supported  from  the  public  purse,  that  a  wider  nam 
shall  be  taken  than  now  in  education,  and  yet  the  whole  shall  be 
supported  by  the  public.  But  you  go  further,  you  ask  that  institu* 
tions  for  the  benefit  of  certain  classes,  by  name  merchants,  manu' 
facturers  and  mechanics,  shall  be  supported  or  subsidized  from  the 
public  purse.  These  classes  certainly,  in  my  view,  make  up  no 
small  or  unimportant  portion  of  our  community.  They  are  surely 
not  so  few  in  numbers,  nor  so  insignificant  in  influence,  that  their 
interests  may  be  overlooked. 

But  I  would  go  beyond  this,  and  include  in  one  wide  system  aH 
the  institutions  of  every  name  for  the  promotion  of  knowledge.  It 
is  not  necessary  to  weigh  their  relative  usefulness-  It  would  be  easy 
to  bring  up  an  array  which  would  include  all  classes  of  our  com- 
munity. The  Mercantile  Library  has  its  objects,  the  Apprentices' 
I^ibrary  others  ;  the  Philadelphia  Library,  the  Athen«eum,  the  Phik 
osophical  Society,  the  Academy  of  Natural  Sciences,  the  Philadel- 
phia Museum,  the  Athenian  Institute,  and  many  similar  associations 
each  and  all  have  their  spheres  of  usefulness.  Take  them  together 
do  not  their  objects  include  in  their  range  the  interests  of  every 
citizen  of  Philadelphia?  Are  they  not  intended  for  the  benefit  of 
classes  which  include  all?  Would  not  good  done  to  all  of  them  be 
done  to  the  whole  community  ?  If  not,  let  others  occupy  the  va- 
cant ground.  Nor  would  the  difficulty  of  adjustij^g  claims  be  an 
insuperable  one.  For  such  it  never  has  been  in  any  country  where 
such  a  plan  has  been  in  fact  executed,  and  executed  it  has  been  in 
many,  though  not  perhaps  systematised.  What,  for  example,  is  the 
support  of  the  Polytechnic  School  of  Vienna,  and  of  its  Conserva- 
tory, from  the  public  purse,  but  part  of  such  a  scheme  ?  and  just  such 
a  part  asthe  subsidizing  of  the  Franklin  Institute,  under  its  present 
organization  and  management,  would  be.  What  the  establishment 
of  a  Museum  of  Natural  History  and  of  Coins  and  Antiquities,  but 
the  support  of  the  Academy  of  Natural  Sciences  and  the  Museum? 
What  the  support  of  a  Royal  Library  but  that  of  the  Phikdelphia 
Library  ?  All  of  these,  or  nearly  all,  every  where  are  under  diflfer- 
<ent  boards  of  administration.  The  scheme  is  not  so  Utopian  as* 
at  first  sight,  it  might  appear.  Our  schools,  colleges,  univeraitiesi 
insitutes,  museums,  academies,  associations,  under  whatever  name, 
for  the  diffusion  and  advancement  of  knowledge,  constitute  an  as* 
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semblage  of  objects,  embracing  within  its  scope  all  classes  and  all 
interests.  Let  me  commend  to  your  thoughts  the  idea  of  forming  a 
system  from  these  various  parts,  not  centralized,  but  like  our  own 
political  union,  each  independent,  while  all  are  united,  a  great  syt- 
tem  of  public  instruction,  worthy  the  patronage  and  support  of  a 
free  and  enlightened  people. 

If  public  opinion  were  once  right  in  regard  to  it,  the  details  of 
the  plan  would  present  no  serious  obstacles.  I  have  just  read  that 
a  munificent  Englishman  has  left  nearly  half  a  million  of  dollars  to 
two  institutions  connected  with  the  University  of  Oxford.  Per^ 
haps  liberal  individuals  among  us  may  one  day  turn  their  attenti<Hi 
to  the  beginning  of  some  scheme  of  general  secular  instruction,  re- 
quired imperiously  in  aid  of  moral  and  reUgious  culture,  by  the  na- 
ture of  our  political  institutions.  Without  inteUigence,  virtue  in 
comparatively  powerless  ;  without  virtue  and  intelligence,  liberty 
degenerates  into  licentiousness,  independence  into  brutality.  Lib- 
erty and  independence  exist  but  in  name.  When  virtue,  liberty 
and  independence  fail,  the  commonwealth  which  has  chosen  them  as 
her  watchwords,  and  has  emblazoned  them  with  the  emblems  of 
agriculture,  commerce  and  the  arts  upon  her  arms,  will  cease  to 
have  a  being. 


Notice  of  Experiments  regarding  the  Visibility  of  LiglitS  in  Rapid 
Motion,  made  with  a  view  to  the  Improvement  of  Lighthouses  ;  and 
of  some  peculiarities  in  the  impressions  made  by  them  on  the  Eye: 
By  Alan  SrEVEifsoif,  LL.  B.,  F.  R.  S.  E.,  Civil  Engineer. 

In  experimenting  on  this  subject,  I  used  the  apparatus  formerljr 
employed  by  Captain  Hall.     It  consislcd  of  an  octagonal  frames 
which  carried  eight  of  the  disks  that  compose  the  central  part  of 
Frcsncl's  compound  lens,  and  was  susceptible  of  being  revolved 
slowly  or  quickly,  at  plcasu/e,  by  means  of  a  crank  handle  tina 
some  intermediate  gearing.     The  experiments  were  nearly  identi- 
cal with  those  made  by  Captain  Hall,  who  contrasted  the  effect  of 
a  single  lens  at  rest,  or  moving  very  slowly,  with  that  produced  by 
the  eight  lenses,  revolving  with  such  velocity  as  to  cause  an  appar- 
ently continuous  impression  on  the  eye.     To  this  experiment  I  ad- 
ded that  of  comparing  tlie  beam  thrown  out  by  the  central  portion 
of  a  cyliudric  refractor,  such  as  is  used  at  the  fixed  light  of  the  lale 
of  May,  with  the  continuous  impression  obtained  by  the  rapid  rev- 
olution of  the  lenses.     Captain  Hall  made  all  his  comparisons  at  the 
short  distance  of  one  hundred  yards,  and  in  order  to  obtain  some 
measure  of  the  intensity,  he  viewed  the  lights  through  plates  of  col- 
ored glass  until  the  luminous  disks  became  invisible  to  the  eye.     I 
repeated  these  experiments  at  Gullan,  under  similar  circumstances, 
but  with  very  ditfercnt  results.     I  shall  not,  however,  enter  upon 
the  discussion  of  these  differences  at  present,  although  they  are 
susceptible  of  explanation,  and  arc  corroborative  of  the  conclusions 
at  which  I  have  arrived,  by  comparing  the  lights  at  a  distance  of 
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fourteen  miles,  but  shall  proceed  to  detail  the  more  important  re- 
sults which  were  obtained  by  the  distant  view.  Several  members 
of  the  Royal  Society  witnessed  the  results  of  the  experiments,  which 
I  shall  briefly  describe  in  the  following  order : 

1.  The  flash  of  the  lens  revolving  slowly  was  very  much  larger 
than  that  of  the  rapidly  revolving  scries ;  and  this  decreasing  of 
size  in  the  luminous  object  presented  to  the  eye,  became  more  mark- 
ed as  the  rate  of  revolution  was  accelerated,  so  that  at  the  velocity 
of  eight  or  ten  flashes  in  a  second,  the  naked  eye  could  hardly  de- 
tect it,  and  only  a  few  of  the  observers  saw  it :  while  the  steady 
light  from  the  refractory  was  distinctly  visible. 

3.  There  was  also  a  marked  falling  ott'  in  the  brilliancy  of  the 
rapid  flashes  as  compared  with  that  of  the  slow  ones  ;  but  this  eflcct 
was  by  no  means  so  striking  as  the  decrease  of  volume. 

3.  Continuity  of  impression  was  not  attained  at  the  rate  of  five 
flashes  in  a  second,  but  each  flash  appeared  to  be  distinctly  separat- 
ed by  an  interval  of  darkness  ;  and  even  when  the  nearest  approach 
to  continuity  was  made,  by  the  recurrence  of  eight  or  ten  flashes 
in  a  second,  the  light  still  presented  a  twinkling  appearance,  which 
was  well  contrasted  with  the  steady  and  unchanging  eflect  of  the 
cylindric  refractor. 

4.  The  light  of  llic  cylindric  refractor  was,  as  already  stated, 
steady  and  unchanging,  anti  of  much  larger  volume  than  the  rapid- 
ly revolving  flashes.  It  did  not,  however,  appear  so  brilliant  as  the 
flashes  of  the  quickly  revolving  lenses,  more  esi)ccially  at  the  low- 
er rate  of  five  flaslu  s  in  a  second. 

5.  When  viewed  tlinmgh  a  tclt;scope,  the  difierence  of  volume 
between  the  light  of  llic  cylindri<:  refractor  and  that  produced  by 
the  lenses  at  llicir  greatest  velocity,  was  very  striking.  The  form- 
er presented  a  larg<'  ilillusc  ol)jcct  of  inferior  briUiancy,  while  the 
latter  exhibited  a  shaij)  pin  point  of  brilliant  liglit. 

Upon  a  careful  consideration  of  these  facts,  it  appears  warranta- 
ble to  draw  the  following  general  conclusion  : 

1.  That  our  expectations  as  to  the  cfl'ects  of  light,  when  distri- 
buted according  to  the  law  of  its  natural  horizontal  divergence,  are 
supported  by  observed  facts  as  to  the  visibility  of  such  lights,  con- 
trasted with  those  whoso  continuity  of  eflect  is  produced  by  col- 
lecting the  whole  light  into  bright  pencils,  and  causing  them  to 
revolve  with  great  velocity. 

2.  It  appears  that  this  deficiency  of  visibility  seems  to  be  chiefly 
due  to  a  want  of  voiiirnc  in  the  luminous  object,  and  also,  although 
in  a  less  degree,  to  a  loss  of  intensity  ;  both  of  which  defects  appear 
to  increase  in  proportion  as  the  motion  of  the  luminous  object  is 
accelerated. 

3.  That  this  deficiency  of  volume  is  the  most  remarkable  optical 
phenomeryn  connected  with  the  rapid  motion  of  luminous  bodies, 
and  that  it  appears  to  be  directly  {)roportional  to  the  velocity  of 
their  passage  over  the  eye. 

4.  That  there  is  reason  to  suspect  tiiat  the  visibility  of  distant 
lights  depends  on  tl»e  volume  of  the  iini)ression,  in  a  greater  degree 
tlian  has,  perhaps,  been  gencrallv  imagined. 
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5.  That  as  the  size  and  intensity  of  the  radiants  causing  these 
various  impressions  to  a  distant  observer,  are  the  same,  the  volume 
of  the  light,  and,  consequently,  coderis  paribus,  its  visibility  is  with- 
in certain  Hmit^,  proportionate  to  the  time  during  which  the  object 
is  present  to  the  eye. 

Such  appear  to  be  the  general  conclusions  which  these  experi- 
ments warrant  us  in  drawing  :  and  the  practical  result,  in  so  far  as 
lighthouses  are  concerned,  seems  sufficient  to  discourage  us  from 
attempting  to  improve  the  visibiHty  of  fixedj  lights  in  the  manner 
proposed  by  Captain  Hall,  even  supposing  the  practical  difficulties 
connected  with  the  great  centrifugal  force  generated  by  the  rapid 
revolution  of  the  lenses,  to  be  less  than  they  really  are. 

I  shall  be  excused,  I  hope,  for  saying  a  few  words  in  conclusion 
regarding  the  decrease  in  the  volume  of  the  luminous  object,  caused 
by  the  rapid  motion  of  the  lights.  This  effect  is  interesting,  from 
the  apparent  connexion  with  the  curious  phenomenon  of  irradia- 
tion. When  luminous  bodies,  such  as  the  lights  of  distant  lamps, 
are  seen  by  night,  they  appear  much  larger  than  they  would  do  by 
day ;  and  this  effect  is  said  to  be  produced  by  irradiation.  M. 
Plateau,  in  his  elaborate  essay  on  this  subject,  after  a  careful  exam- 
ination of  all  the  theories  of  irradiation,  states  it  to  be  his  opinion 
that  the  most  probable  mode  of  accounting  for  the  various  observ- 
ed phenomena  of  irradiation,  is  to  suppose  that,  in  the  case  of  a 
night  view,  the  excitement  caused  by  light  ib  propagated  over  the 
retina  beyond  the  limits  of  the  day  image  of  the  object,  owing  to 
the  increased  stimulus  produced  by  the  contrast  of  light  and  dark 
ness;  and  he  also  lays  it  down  as  a  law,  confirmed  by  numerous 
experiments,  that  irradiation  increases  with  the  duration  of  the  ob- 
servation. It  appears,  therefore,  not  unreasonable  to  conjecture, 
that  the  deficiency  of  volume  observed  during  the  rapid  revolution 
of  the  lenses,  may  have  been  caused  by  the  light  being  present  to 
the  eye  so  short  a  time  the  retina  was  not  stimulated  in  a  degree 
sufficient  to  produce  the  amount  of  irradiation  required  for  causing 
a  large  visual  object.  When,  indeed,  the  statement  of  M.  Plateau, 
that  irradiation  is  proportional  to  the  duration  of  the  observation, 
is  taken,  in  connexion  with  the  observed  fact  that  the  volume  of 
the  light  decreased  as  the  motion  of  the  lenses  was  accelerated,  it 
seems  almost  impossible  to  avoid  connecting  together  the  two  phe- 
nomena, as  cause  and  effect. — Edinh.  New  Philos.  Jour. 


Wire  Rope. — Mr.  A.  Smith  has  read  a  paper  before  the  Society 
of  Arts,  on  the  manufacture  of  wire  rope  for  standing  rigging  etc. 
The  results  of  experiments  made  by  order  of  the  admiralty,  are 
that  standing  rigging  of  wire  rope  of  equal  strength  with  the  hempen 
rope,  one  third  of  the  size  and  half  the  weight,  may  be  fitted  at  about 
two  thirds  the  cost.  Mr.  Smith  stated  that  "  the  standing  rigging 
now  fitted  in  her  majesty's  Navy  presents  a  surface  of  upwards  of 
600,000  square  feet,  which  is  about  equal  to  the  surface  of  the  sails 
of  twenty  foui-  first  class  frigates,"  that  "one  fathom  of  hempen  rope 
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about  three  inches  in  circumference  will  absorb  half  a  pound  of 
water  and  will  contract  one  inch  in  length.  The  standing  and  run- 
ning rigging  of  a  first  rate,  measures  about  30,000  fathoms  and  will 
consequently  when  wet,  contract  in  length  on  an  average  about  833 
yards,  or  nearly  half  a  mile,  and  absorb  about  seven  tons  weight  of 
water,  which  being  principally  carried  aloft  will  materially  effect 
her  sailing." 

Mr.  Norri^  Miniature  Locomotive  for  the  King  of  France. — Our 
leaders  have  seen  the  notice  of  a  beautiful  working  model  of  a  loco- 
inotive  made  by  Mr.  Norris  for  the  King  of  France.  The  follow- 
ing notice  of  its  performance  will  prove  interesting  to  the  friends 
of  American  industry. 

The  Journal  des  Chemins  de  Fer  gives  the  following  interesting 
particulars  of  some  experiments  to  which  the  model  has  been  lately 
subjected  : — "His  Majesty  ordered  a  small  railway  to  be  construct- 
ed in  one  of  the  galleries  near  the  Marine  Museum  in  the  Louvre. 
This  construction  was  about  90  metres  lung  and  36  centimetres 
wide,  presenting  all  the  inequalities  of  surface  that  might  be  met 
within  a  real  railroad..  The  curves  were  of  the  smallest  radius 
possible  to  be  used,  and  such  as  will  never  be  met  with  in  actual 
travelling.  Repeated  trials  of  the  locomotive  were  made,  under 
the  direction  of  the  maker,  in  prciscnce  of  his  Majesty,  surrounded 
by  his  family,  several  riiiiiisiers,  and  a  number  of  oflicers  belonging 
to  his  household.  The  little  locoiiiutive  drew  without  difficully  a 
carriage,  in  which  was  seated  ten  j)ersons  of  his  Majesty's  suite, 
amongst  whom  was  General  Gourgand,  and  this  was  repealed  sev- 
eral times  with  the  most  perfect  success.  His  Majesty  was  pleased 
to  express  to  Mr.  Norris  liie  great  satisfaction  he  felt  at  the  success 
of  these  interesting  expeiiincuts,  proving  as  they  did  that  railroads 
may  now  be  constriictcd  iu  every  description  of  locality,  no  natural 
ground  presenting  .such  diliicultics  as  wore  designedly  brought  to- 
gether on  this  occasion. 

Carpets. — The  n"\v  mill  which  is  in  prngrc??^  of  building  in  this 
city  bv  the  Lowell  corporation,  is  intended  for  tlie  introduction  of 
new  carpet  power  looms,  whirl)  is  a  new  invention  by  a  young 
gentleman  ot  this  city.  Heretofore,  the  hand  loom  alone  has  been 
used.  By  this  new  invention,  one  female  will  be  able  to  do  the 
work  of  three  men.  A  lew  of  these  looms  have  been  in  operation 
for  several  months,  and  their  complete  success  placed  beyond  a 
doubt. — Lowell  Cour. 

Automaton. — A  machini.«t  of  a  little  town  in  Bohemia,  has  con- 
structed an  automaton,  which  imitates  perfectly  the  human  voice ; 
sings  several  difficult  airs  with  the  greatest  accuracy  ancl  executes 
shakes,  runs  and  ^le  chromatic  scales  with  surprising  precision.  It 
also  prono.unccs  several  words  in  singing. 

Professorship  of  Civil  Engineering. — Trinity  College  Dublin  has 
established  a  chair  and  Mr.  John  Macneill  has  been  appointed. 
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Wire  Bridge. — In  our  last  we  gave  extracts  from  a  paper  read 
by  Mr.  A.  Smith  before  the  Society  of  Arts.  The  following  notice 
refers  to  tlie  several  communications  of  Mr.  S.  before  the  society. 

A  wire  bridge,  of  33  feet  span,  was  erected  in  the  room,  the  con- 
struction of  which  Mr.  Smith  explained.  The  wire  rope,  forming 
its  principal  support,  weighed  56  lbs.;  the  angle-irons,  112  lbs. ; 
and  the  other  parts,  including  the  braces,  56  lbs. ;  and  113  lbs.  for 
the  platform  or  footpath  composed  of  boards — thus  making  the 
whole  weight  only  three  cwt.,  and  which  might  be  completed  by 
four  men,  in  about  three  days,  at  a  cost  not  exceeding  15Z.,  and 
could,  at  any  time,  be  taken  down  or  put  up  in  half  an  hour. 
These  descriptions  of  bridges  were  described  as  very  useful  for 
military  purposes,  and  for  throwing  over  d€ep  cuttings  in  railways 
etc.,  Mr.  Smith  stated,  that  for  general  practical  purposes  the  cost 
might  be  taken  at  1/.  per  foot  run,  with  a  breadth  of  three  feet. 
Two  smaller  models  of  bridges,  on  different  principles  of  construc- 
tion, were  also  shown.  (^    • 

Burning  Lens  toorked  by  the  Drummond  or  Oxy- Hydrogen 
Light. — A  colossal  burning  lens,  three  feet  in  diameter,  and  weigh- 
ing 5  cwt.,  has  been  erected  in  the  Royal  Adelaide  Gallery,  intend- 
ed to  be  worked  by  the  Drummond,  or  oxy-hydrogen  light.  Some 
private  e^tperiments  of  this  power  of  the  Drummond  light  have  tak- 
en place,  when  it  was  found  that  the  bulb  of  a  differential  thermo- 
meter introduced  into  the  focus,  at  a  distance  of  16  ft.,  was  sensibly 
affected,  and  a  piece  of  phosphorus  introduced  in  the  same  point 
was  fused.  It  has  long  been  asserted  that  the  heat  accompanying 
light  obtained  by  artificial  means  does  not  produce  heat  capable  of 
being  transmitted  and  concentrated  through  lenses  ;  these  experi- 
ments fully  prove  the  contrary. 

The  tailors  arc  threatened  with  the  loss  of  trade,  and  the  thimble 
and  goose  to  be  superseded  by  the  sliuttic  and  loom.  Messrs.  G. 
Martin  &  Co.  having  introduced  into  Philadelphia  the  English  in- 
vention for  weaving  coats  and  pantaloons,  and  one  of  the  papers 
speaks  of  one  of  their  articles  as  being  as  comfortable  an  article  of 
the  kind  as  one  could  desire  for  common  wear.  Drawers  and 
shirts  ha.ve  been  woven  in  that  city  for  some  months. 

Type  Setting  Machine. — An  instrument  invented  by  M.  Gaubert 
for  the  purpose  of  composing  and  distributing  type,  has  been  pre- 
sented to  the  Paris  Academy  of  Science,  for  examination.  The 
Committee  in  their  report  give  credit  to  the  genius  and  labor,  but 
carefully  abstain  from  any  observation  upon  its  economical  use. 

The  King  of  France  has  presented  William  Norris,  Esq.  our  cel- 
ebrated Locomotive  engine  manufacturer,  a  gold  medal,  and  a  gold 
box  ornamented  with  diamonds,  besides  giving  him  aii  order  for 
the  construction  of  several  locomotives. 
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Timber  Tank. — A  wrought  iron  cylinder,  51  feet  long  and  6  feet 
diameter,  has  been  erected  in  Portsmouth  Dock  Yard,  for  the  pur- 
pose of  "  Burnettizing"  timber  under  pressure.  It  is  composed  of 
plates  half  an  inch  thick,  and  double  riveted,  and  the  ends  are  of 
cast  iron,  with  doors  2  feet  6  inches  square,  for  the  admission  of 
logs.  It  is  fitted  with  two  air  pumps  of  14  inches  diameter,  for 
extracting  the  air,  and  two  force  pumps  for  increasing  the  pressure 
when  filled  with  the  solution.  On  a  trial  lately  made  before  the 
Admiralty  engineer  Mr.  Kingston,  the  cylinder  having  been  charg- 
ed with  20  loads  of  timber,  the  air  pumps  which  arc  arranged  to  be 
driven  by  Lord  Dundonald's  rotary  engine,  were  set  to  work,  and 
•a  vacuum  of  26J  inches  was  obtained  in  30  minutes.  A  cock  in 
the  connecting  pipe  was  then  opened,  and  the  solution  rushed  into 
the  vacuum  from  the  cistern.  When  the  cylinder  was  filled  with 
solution,  the  force  pumps  were  set  to  work,  and  the  pressure  was 
raised  to  200  lb.  on  the  square  inch.  Under  this  pressure  there  was 
not  the  sliglitest  leakage  from  any  part  of  the  cylinder,  nor  from 
the  doors.  The  timber  was  removed  on  the  following  day,  and  a 
log  was  cut  up,  when  it  was  found  that  the  solution  had  penetrat- 
ed to  the  very  centre,  and  completely  saturated  it.  The  pressure 
at  which  the  apparatus  is  in  future  to  be  worked,  is  100  lbs.  on  the 
square  inch,  as  this  is  found  to  be  sufficient  for  the  due  saturation 
of  the  timber  within  24  hours,  under  the  process  of  previous  ex- 
haustion of  the  air.  Tlic  whole  of  the  work  was  executed  by 
Messrs.  W.  Fairbairn  and  Co.,  of  Lf^ndon,  and  the  cylinder  riveted 
machine,  to  which  its  great  tightness  may  be  attributed. 

Comparative  cost  of  Knsrlish  and  Foreign  Railroads. — In  Mr. 
Robert  Stephenson's  elaborate  and  important  report,  addressed  to 
the  directors  of  the  South  Eastern  Railway,  on  the  system  of  rail- 
ways, as  now  projected  by  the  French  government,  he  gives  an 
analysis  of  the  cost  of  railways  in  England,  selecting  three  lines — 
the  Northern  and  Eastern,  the  York  and  North  Midland,  and  the 
Birmingham  and  Derby — as  cases  similar  in  their  results  to  those 
in  France  now  under  consideration  ;  from  this,  and  also  an  analysis 
of  the  cost  both  of  the  Belgian  and  French  lines,  it  appears  the 
average  cost  per  mile  of  the  English  lines  is  25,450/.,  the 
French  lines,  23,000/.,  and  the  Belgian  lines,  10,200/. ;  thus  show- 
ing a  diflference  in  the  cost  in  favor  of  the  Belgian  lines  over  the 
-English  of  no  less  a  sum  than  9,244/.  per  mile,  and  over  the  French 
of  6,794/. 

Barker's  Mill  applied  to  Steam  Navigation. — Mr.  Less  delivered 
a  lecture  on  steam  navigation,  with  a  particular  reference  to  the 
exposition  of  a  principle  proposed  to  be  applied  by  Mr.  Ruthven  of 
this  city,  and  for  which  he  has  taken  out  a  patent.  The  lecturer 
gave  a  succinct  statement  of  the  history  and  progress  of  steam  nav- 
igation, and  remarked  that  the  great  obstacle  to  its  extension  was 
the  imperfect  nature  of  the  paddle  wheels.  It  was  to  obviate  this 
imperfection  that  Mr.  Ruthven  had  turned  his  attention,  and  his 
plan  was  sufficiently  simple.     It  was  to  apply  to  the  propulsion  of 
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the  vessel  the  ininciple  whicli  was  known  as  that  adouted  in  "Bar- 
kei-'s  Mill."  It  consists  of  a  lube,  horizontal  or  upright,  into  the 
extremity  of  which  another  tube,  crossing  it  at  right  angles,  was 
fitted,  and  open  at  both  ends.  When  water  was  introduced  into  the 
first  tube,  it  naturally  made  its  escape  at  the  two  ends  of  the  angular 
tube,  but  in  its  escape  i^aused  this  tube  to  revolve  ;  the  water,  as 
it  escaped,  sending  the  tube  forward  in  an  opposite  direction  to 
that  by  which  it  escaped,  and  this  with  a  force  proportioned  to  the 
pressure  of  the  water.  The  principle,  in  fact,  is  precisely  the  same 
as  that  which  causes  the  recoil  in  a  gun  when  it  is  discharged.  It 
had  been  attempted  to  be  applied  to  steam  navigation  before,  but 
had  always  failed,  because,  in  the  lecturer's  estimation,  the  water  was 
always  discharged  below  the  surface,  wliich  impeded  its  power  of 
action.  He  illustrated  this  by  experiments,  which  certainly  show- 
ed that  the  discharge  of  the  water,  below  the  surface  of  other  water 
was  not  nearly  so  efficient  as  when  it  was  discharged  into  the  air. 
The  mode  of  its  application  to  the  propulsion  of  vessels,  was  as  we 
understood,  by  making  apertures  in  the  bows  of  the  ship,  through 
which  the  sea  water  would  flow  into  pipes,  and  thus  would  be  con- 
ducted to  the  place  where  the  steam-engine  was  situated.  There 
the  water  would  escape  b}'  a  large  pipe  running  across  the  vessel 
and  open  at  both  ends,  but  with  the  apertures  directed  towards  the 
stern,  which  upon  the  principle  referred  to,  would  have  the  effect 
of  sending  the  vessel  forward.  If  it  was  wished  to  back  the  vessel 
the  aparatus  could  be  turned  in  the  contrary  direction  ;  and  if  to 
stop  her,  they  had  only  to  be  turned  directly  down  towards  the 
bottom,  while  the  engine  never  ceased  working.  In  this  case, .jj^Tn 
understand,  the  use  of  the  engine  would  be  to  discharge  the  water  > 
out  at  the  two  apertures  with  a  high  degree  of  pressure  as  the  speed 
of  the  vessel  would  be  in  proportion  to  the  rush  of  the  water.  A 
small  model  was  exhibited  without  a  steam-engine,  which  showed 
the  soundness  of  the  prir^ciple.  by  the  small  skiff  sailing,  backing, 
and  even  turning,  in  water.  The  lecturer  considered  that  vessels 
propelled  in  this  way  would  have  more  velocity  than  those  propell- 
ed by  the  paddle,  besides  the  great  advantage  of  dispensing  with 
that  imperfect  implement. — Edinburgh  Courant. 

The  Numeral  Figures. — The  types  from  which  numerals  are 
printed  were,  from  the  invention  of  printing  till  about  1785,  formed 
so  as  to  give  heads,  and  tails  to  the  ligures,  in  the  manner  which  is 
always  used  in  handwriting.  At  the  |)criod  just  named,  Dr.  Hutton 
introduced  in  his  logarithmic  tables  what  was  then  a  new  form,  in  . 
whicli  the  figures  were  all  of  one  size,  having  no  parts  above  or 
below  the  others.  This  system  of  Dr.  llutton's  gradually  became 
universal,  much  to  the  regret  of  all  who  had  to  consult  mathemati- 
cal tables,  who  were  glad  to  use  French  tables,  in  preference  to 
English,  on  account  of  the  surperiority  of  heads  and  tails.  In  the 
mean  time,  it  was  found  that  with  figures  all  of  a  size,  a  larger  type 
was  necessary,  to  secure  sufficient  lc'gil)ility,  and  this  type  gave  facili- 
ties to  that  furmalion  of  thick  and  thin    lines  which  distinguishes 
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the  larger  numerals  of  the  existing  English  press  from  those  of  all 
other  ages  and  countries : 

1234567890 
It  was  generally  admitted  that  both  circumstances, — the  sameness 
of  size,  and  the  swelling  of  the  lines  which  compose  the  figures, 
were  unfavorable  to  legibility ;  but  no  steps  were  taken  to  restore 
the  old  type  until  lately,  when  some  works  were  published  in  what 
was  called  the  French  brevier,  being  a  type  in  which  the  heads  and 
tails  exist,  and  in  which  the  thickness  is  as  nearly  as  possible  the 
same  throughout.  The  Council  of  the  Royal  Astronomical  Society 
and  the  superintendent  of  the  Nautical  Almanac,  have  recently 
come  Id  the  determination  to  restore  the  old  form  of  the  numerals 
in  their  respective  publications,  an  example  which  is  pretty  sure 
to  be  followed  in  mathematical  publications,  atid  perhaps  in  others. 

Deleterious  Gas  Detector. — An  invention  is  described  in  the 
French  papers  which  will,  it  is  said,  give  such  timely  notice  of  the 
presence  of  deleterious  gas  in  mines,  or  other  places,  as  will  enable 
persons  to  take  the  necessary  precautions  to  guard  against  explo* 
sions.  An  explosion  from  the  admixture  of  carburctted  hydrogen 
with  atmospheric  air  can  only  take  place  when  the  former  exists  in 
a  certain  and  know  proportion.  When  the  quantity  has  reached 
or  exceeded  this  point,  the  contact  of  a  light  instantly  causes  an  ex- 
plosion.  The  instrument  recently  invented  has  a  sort  of  tell-tale  to 
show  the  existence  of  dannjer,  is  simple,  ingcoious,  and  effectual^ 
Connected  with  a  chemical  solution  is  a  kind  of  float,  nicely  grad- 
uated, and  attached  to  a  counterpoise.  The  solution  is  of  such  a 
nature  that  it  undergoes  a  change  wlien  acted  upon  by  the  admix- 
ture of  carburetted  hydrogen,  and  when  saturated  to  a  certain  point 
the  float  changes  its  position,  and  acting  in  its  turn  upon  the  coun- 
terpoise, a  spring  is  let  loose,  and  strikes  upon  a  bell  or  drum,  giv- 
ing out  a  loud  sound,  and  thus  indicating  the  presence  of  danger. 
This  ingenious  test  is  not  liable  to  derangement,  and  the  whole  ap- 
paratus is  comprised  with  a  small  compass,  and  of  little  cost.  The 
solution  can  be  varied  so  as  to  be  adapted  to  every  kind  of  deleter- 
ious gas. 

ArchiUclaral  Rcnmins  in  Asia. — The  Commerce  states,  that 
"most  favorable  news  h;id  beoa  received  from  M.  Tcssier,  appoint- 
ed lo  direct  llie  e.\j>cdition  sent  to  Magnesia,  in  Asia  Minor,  in  or- 
der to  raise  the  remains  of  the  luini)Ic  of  Diana  I^ucophica.  It  ap- 
pears thai  many  more  objects  had  been  discovered  tlian  was  origi- 
nally expected,  amongst  others  several  cohimns  in  complete  preser- 
vation, with  their  capitals  sculptured  with  extreme  delicacy,  be- 
sides 12  bas  reliefs  admirably  executed,  and  a  number  of  statues. 
The  most  friendly  aid  liad  been  allordcd  by  the  French  authorities 
in  the  Levant,  and  it  is  expected  that  a  brilliant  harvest  is  being 
reaped  for  the  Academy  des  Beaux  Arts  at  Paris." 

Knuluih. — On  page  34,  lU  lines ^from  the  top  for   "exchange" 

read  "  in/iunced.'' 
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to     Thu  nambvr  contain*  tome  artirles  which  may  appear  oat  of  place — bearing  date  tubaequent 
to  the  date  of  the  number.     Thia  ariaca  from  the  circumatance  that,  whenthr  underpinned  took  charge 
of  the  pabliration  of  the  Journal,  late  in  April,  he  found  it  behind  time — ^and  beine  aware  of  the  effort 
•••••••a'T  '"  overhaul  a  locomotive  under  way,  he  deemed  it  the  better  plan  to  run  a  "  train"  in  both 

dircctiona  until  tlie  work  ahonld  be  '^  up  td  time"  and  a  little  in  advance. 

To  b«  able  to  keep  it  alwaya  in  advance,  he  reliea  much,  very  mnch,  upon  those  whose  interesta  are 
so  clotcly  identified  with  the  improvement,  and  ettension  of  the  railroad  syatem  in  the  United  States. 
W«  aak  from  every  Engineer  the  result  of  hia  experience ;  and  from  every  friend  of  railroads,  hia  co- 
operation in  civinf  circulatioa  to  the  Journal.  To  the  present  subscribers  who  have,  through  good 
report  and  through  eWl  report,  stood  by  the  work,  and  suatained  it  as  well  by  their  contributions  to  its 
pafva  as  by  the  prompt  payment  of  their  annual  subscription,  he  tenders  his  hearty  thanks.  And  to 
thote  who  have,  like  himself,  and  the  railroad  cause,  for  a  few  years  past,  been  "off  the  track,''  he 
would  say,  be  of  good  cheer — our  turn  is  coming  next.  Let  us  liA  together — sustain  the  Journal  and 
it  shall  labor  to  sustain  the  cause.  To  the  press,  for  its  kindness,  he  is  truly  grateful  for  the  past,  aud 
truats  that  the  Railroad  Journal  will  continue  to  merit  and  receive  its  favorable  notice. 

D  K.  MINOR. 


mrORTAXCE    OF    RAILROADS,    ESPECIALLY    UJ    THE    UNITED    STATE.*. 

We  find  in  the  New  York  American  the  following  article  from  the  Cin- 
cinnati E)aily  Chronicle,  in  relation  to  the  present  condition  and  future  pros- 
pects of  the  United  States.  Assuming  the  past  as  a  criterion  for  the  future. 
we  may  look  forward  to  a  condition  of  things  in  this  country  truly  sublime 
to  contemplate.  One  hundred  years  ago  and  what  were  we  ?  what  are  we 
now  ?  and  what  may  not  we  be,  if  we  will,  one  hundred  years  hence  ?  In 
1743,  there  was  scarcely  a  million  of  inhabitants  within  the  territory  now 
claimed  by  the  United  States,  estimated  to  contain  2,200,000  square  miles. 
Now,  in  1843,  there  is  about  18  millions,  and  it  is  safe  to  estimate  that  in 
1943,  there  will  be  over  300  millions,  indeed  Darby  estimates  the  popula- 
tion of  1940,  at  380  millions  ;  but  say  300,000,000  of  inhabitants  within  our 
present  territory,  reaching  from  the  Atlantic  to  the  Pacific,  and  from  Canada 
to  the  Gulf  of  Mexico,  embracing  almost  every  rariety  of  soil,  and  temper- 
ature of  climate. 

We  may  travel  thousands  of  miles,  in  a  direct  line,  without  crossing  our 
own  boundaries  ;  and  over  a  more  fertile  soil  than  can  be  found  elsewhere. 
We  have  rivers  longer,  and  larger  in  the  aggregate,  and  furnishing  a  better 
navigation  than  any  other  country  on  the  globe.  Our  lakes  would  by  others 
be  called  seas.  We  have  a  more  intelligent,  more  enterprising  and  more 
prosperous  population  than  can  be  foiznd  under  any  other  government ;  of 
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course  our  movement  is  onward — our  progress  rapid  and  our  destiny  truly 
ntblime — who  can  estimate  it  ? 

With  such  ckrufnts  of  prosperity,  we  must  progress  with  a  rapidity  as- 
tonishing to  calm  observers  under  other  influences  ;  indeed  astonishing  to 
ourselves  ;  and  it  becomes  iis  as  intelligent  citizens  to  look  well  to  the  course 
which  we  mark  out  for  ourselves.  It  is  not  yet  26  years  since  the  first  sod 
WU.S  upturned  for  the  Erie  canal.  Only  a  quarter  of  a  century,  and  still  it 
IS  a  great  great  grandfather,  with  a  progeny  ''  too  munerous  to  mention," 
besides  its  illegitimate  offspring,  railroads,  into  whose  hands  the  septre  has 
fallen,  and  by  which  we  are  to  progress  hereafter  at  railroad  speed,  with  lo- 
comotive power,  on  a  level  road,  or  gently  ascending  grade,  until  ihe  differ- 
ent States  of  the  Union  are  so  intimately  connected  that  disolution  will  be 
impossible.  The"  past  quarter  of  a  century  has  been  productive  of  important 
results  We  have  accomplished  more  in  that  period,  in  the  way  of  improve- 
ment, and  increase  of  facilities  for  the  transaction  of  business,  than  was  ac- 
complished during  a  century  previous.  We  are  now  somewhat  in  the  con- 
dition of  the  student  who  has  taken  his  degree  at  college' — ^just  prepared  to 
begin  to  learn  to  advantage.  We  have  studied  some,  practised  more,  and 
made  some  great  mistakes,  and  are  now  in  a  better  condition  to  learn  than 
at  any  former  period.  Necessity  requires  us  to  proceed,  the  march  is  on- 
ward, and  if  we  remain  stationary,  the  train,  locomotive,  tender,  cars,  and 
all  will  pass  over  us.  In  other  words,  we  shall  fall  be-hind  the  age.  How 
important  then  that  from  this  time  we  proceed  on  correct  principles.  Let  us 
reason  from  the  past  and  present  to  the  future,  and  when  we  do  resume  our 
works  of  improvement  in  earnest,  let  us  commence  on  the  main  lines  and 

carry  them  forward  gradually,  but  steadily  towards  the  great  points  on  the 
Mississippi  at  St.  Louis,  which  is  ultimately  to  become  a  large  city  ;;  and  north 
to  the  Canadas  for  defence,  and  the  latteral  roads,  diverging  to  minor,  but 
still  important  points,  will  follow  as  a  matter  of  course. 

The  progress  of  population  is  so  wonderful,  and  the  causes  of  excitement 
and  controversy  are  such  that,  with  all  the  efforts  of  a  wise  conservative  pol- 
icy, we  can  hardly  e.xpect  to  maintain  peace  for  a  quarter  of  a  century  to 
come.  There  is  a  constant  tendency  among  ,us  to  controversy.  Uneasy 
spirits,  with  nothing  but  life,  which  is  apparanlly  of  little  consequence  in 
their  own  estimation,  to  loose,  and  everything  to  gain,  a  war  with  Great 
Britain  is  almost  inevitable.  And,  therefore,  it  is  of  vast  importance  that  we 
have  main  lines  of  permanent  railroad,  extending  from  the  principal  cities  to 
the  interior,  to  ihn  frontier,  to  the /ar  west,  that  troops,  provisions,  and  mu- 
nitions of  war  may  be  transported  rapidly  from  place  to  place,  and  thus,  by 
rapid  movement,  and  unexpected  blows,  accomplish  much  in  little  time  and 
with  comparatively  small  means. 

The  economy  in  money  alone,  to  say  nothing  of  health  and  life,  during 
even  a  short  war  like  our  last,  would  construct  more  than  a  thousand  miles 
of  railroad,  of  the  first  class,  in  this  country,  or  a  line  from  New  York  to 
Bt  Louis  ;  and  such  a  railroad  would  be  equal,  at  least  in  the  defence  of  our 
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9,500  miles  of  border  line,  to  a  regular  army  of  20,000  men,  as,  by  it,  troops 
could  be  collected  from  eight  or  ten  States,  at  any  point  on  its  line,  or  at 
either  extreme,  in  three  to  five  days,  thus  concentrating  or  distributing  a 
force  wherever  needed,  which  might  bid  defiance  to  any  power  on  earth  like- 
ly to  attack  us. 

But  the  advantages  of  railroads,  as  a  means  of  defence,  great  as  they  un 
questionably  are,  are  mere  trifles  in  comparison  with  their  benefits  as  a  means 
of  social  intercourse  and  union  among  ourselves.  Connect  distant  points  by 
railroad,  no  matter  how  different  the  habits,  manners  and  views  of  the  peo- 
ple, they  will  soon  become  acquainted,  and  eventually  assimulated  and  neigli- 
bors  ;  thus  dispelling  prejudices  and  cementing  friendships,  calculated  to  per- 
petuate the  institutions  under  which  we  have  risen  from  a  mere  handful,  and 
are  growing  to  be  the  mightiest  nation  on  earth.  We  are  destined  to 
become,  if  we  remain  united,  and  are  wisely  governed,  the  most  powerful  na- 
tion on  earth,  from  the  fact  that  we  have  the  largest  fertile  territory  in  one 
body,  with  the  greatest  natural  facilities  for  navigation  in  our  numerous 
mighty  rivers  and  lakes,  and  the  most  enterprising  and  intelligent  people  as 
a  mass.  Then  how  important  that  our  improvements  should  progress  un- 
der wise  counsels,  that  we  may  keep  pace  with  the  spirit  of  the  age,  and 
find  employment  and  sustenance  for  the  coming  nnillions  predicted  in  the  fol- 
lowing article. 

GROWTH    AND    PO^VER    OF    THE    UNITER    STATES. 

Since  the  complete  establishment  of  the  American  constitutional  govern- 
ments, the  future  growth  and  ultimate  power  of  the  United  States  has  been 
a  problem  both  with  philosophers  and  political  economists.  There  are  two 
strongly  e.xciting  causes  to  this  species  of  speculation.  The  first  to  discover 
the  effect  of  the  freest  institutions  mankind  had  ever  adopted  on  the  happiness 
and  prosperity  of  the  people  under  their  influence  ;  and  the  no.xt  to  discover 
the  natural  growth  of  the  only  nation  which,  since  the  earliest  ages  of  the 
world,  has  been  left  undisturbed  in  its  natural  progress.  Half  a  century  has 
not  wholly  determined  these  problems,  beyond  a  contingency  ;  but  it  has  fur- 
nished us  with  some  elements  of  the  ultimate  result.  Those  especially,  which 
relate  to  physical  growth  and  power,  may  be  regarded  as  leading  to  certain- 
ties of  result,  beyond  any  disturbing  causes,  except  that  of  Divine  Providence. 
This  future  prospect  is  important,  in  considering  our.  relations  w-ith  other 
nations,  and  in  determining  our  national  policy  For  this  cause,  we  propose 
to  take  a  birdseye  view  of  the  natural  capabilities  of  the  United  States. 

The  surface  of  the  United  States  comprehmds  a  space  of  about  two  mil- 
lions two  hundred  and  fifty  thousand  square  miles,  and  is  about  one-tireniicth 
part  of  the  land  surface  of  the  earth.  More  than  one-half  of  tliis  surface 
lies  between  the  35th  and  45th  degrees  of  latitude.  It  is,  therefore,  in  the 
irery  heart  of  the  temperate  zone,  where  nature  brings  man  and  fruits  to  the 
highest  measure  of  comparative  excellence. 

The  circumference  or  border  line  of  the  United  States  is  about  nine  thou- 
sand five  hundred  miles  in  length.     It  may  be  divided  thus : 

Boundary,  in  common  with  British  N.  America,  about 

Boundary,  in  common  with  Mexico, 

Coast  of  the  Pacific, 

Coast  of  the  Gulf  of  Mexico. 

Coast  of  the  Atlantic, 

Total,  "9,500 


3,700] 

niles, 

2,300 

u 

700 

u 

1.000 

« 

1,800 

u 
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The  territory  thus  enclosed  includes  also  nearly  ten  thousand  milts  of  lake 
and  river  navigation.,  of  which  two-thirds  are  in  the  valley  of  the  Missis- 
sippi. Tlie  pfrc  at  lakes  make  a  chain  of  about  two  thousand  miles  ;  the 
Mississippi  two  thousand  more  ;  the  Missouri  two  thousand  more  ;  the  Ohio 
nrariy  otic  thousand  ;  and  hundreds  of  minor  streams  from  the  St.  Croix  to 
the  Sabine,  make  up  thousands  more. 

it  is  important  to  observe,  that  this  extensive  country  is  admitted  by  geop- 
raphers  of  former  nations  to  have  the  most  various  soil,  climate  and  produc- 
tions of  any  country  upon  the  globe.  The  inevitable  cons*  quf  nee  is,  that 
its  capabilities  for  population  and  wraith  are  correspondingly  great.  No 
country  can  surpass  it  in  the  capacity  for  production. 

Of  the  whole  two  millions  two  hundrccl  thousand  square  miles  of  surface, 
only  about  two  hundred  and  fifty-five  thousand  lie  in  the  Atlantic  slope,  and 
two-thirds  of  the  whole  lie  in  the  valley  of  the  Mississippi.  To  estimate 
rightly  the  population,  which,  under  the  natural  and  known  laws  of  increase, 
will  arise  and  be  rr-adily  maintained  on  this  surface,  it  is  necfssary,  first,  to 
consider  for  a  moment  the  arabdily  and  fertility  of  the  Mississippi  basin. 

The  first  fact  we  observe  is,  that  the  rivers  of  this  basin  are  remarkably 
long.  For  example,  the  main  stream  of  the  Mississippi  rises  near  latitude 
48  degrees  and  joins  the  Gulf  of  Mexico  aboufr  29  degrees — thus  running 
through  about  20  degrees  of  latitude. 

The  Red  river,  of  Louisiana,  is  estimated  by  Mr.  Darby  at  one  thousand 
miles  in  length.  The  Ohio,  on  the  east»Tn  side,  is  also  one  thousand,  as- 
cending to  the  heads  of  the  Monongahela  and  Allegheny  The  rfsult  of 
this  is  of  vast  importance.  The  rains  and  melted  snows,  which  occasion 
the  annual  floods,  fall  on  distant  mountains,  and  raise  those  streams  to  great 
heights,  pouring  forth  a  vast  volume  of  water.  In  proportion  to  the  length 
of  rivers,  and  their  annual  rise,  must  necessarily  be  the  alluvial  lands  they 
feed.  This  is  sufficiently  illustrated  by  the  river  Nile,  whose  annual  floods, 
coming  from  the  distant  mountains  of  Africa,  occasion  the  fertility  of  Egypt. 

In  connection  with  this  fact,  we  have  nothing  of  equal  consequence ;  that 
in  this  vast  region  there  is  very  little  space  occupied  by  mountains,  marshes, 
or  lakes,  incapable  of  production.  Almost  the  whole  surface  is  arable. 
These  great  facts,  taken  in  connection  with  its  locality  in  the  midst  of  the 
temperate  zone,  determine  the  conclusion,  that  this  great  American  basin  is 
capable  of  producing  more  grain,  and  consequently,  maintaining  more  peo- 
ple, than  any  other  equal  space  on  earth.  So  far  as  our  cuhivation  has  ex- 
tended, the  practical  result  corresponds  with  this  theory,  deduced  from  geo- 
graphical facts. 

The  question  of  American  population  has  become  of  great  interest  to  spe- 
culators on  the  future  progess  and  condition  of  the  human  family  ;  for  here- 
tofore, the  United  Statts  has  populated  with  a  rapidity  beyond  any  concep- 
tions which  have  been  formed  from  the  basis  of  European  statistics.  In  the 
various  estimates  which  have  been  made  of  the  progress  of  American  pop- 
ulation, there  are  two,  particularly  worthy  of  notice.  One  by  Oarby,  m  a 
most  excellent  work,  "  View  of  the  United  States  ;"  and  the  other  by  Pro- 
fessor Tucker,  in  Hunt's  Merchants'  Magazine. 

Mr.  Darby's  estimate  was  made  before  the  census  of  1830,  and  is  there- 
fore subject  to  two  tests  : 

Estimate.  Reality. 

1830  14,093,000  12,866,000 

I&IO  10,335,000  17,063,000 

But  an  important  fact  is  to  be  noticed.     The  greatest  error  in  Mr.  Derby's 
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estimate  was  in  the  number  of  slaves,  which  according  to  his  estimate  would 

have  been  in  1840,  4,114,000 

But  were  in  fact,  2,487,000 

a  difference  of  estimate  equal  to  more  than  one-half  the  whole  number  of 

slaves.     It  is  to  be  observed  that  this  over  estimate  of  the  growth  of  the  slave 

population  has  pervadfd  the  calculations  of  all  writers  on  the  subject.     They 

nave  never  allowed  enough  for  the  two  great  slave  checks,  emancipation  and 

bad  condition.     Mr.  Darby  proceeds  to  make  an  estimate  for  each  year  till 

1940,  one  century  from  this  time.      The  following  are  some  of  the  results.  || 

1800  35,167,000 

1900  115,000,000 

J  MO  386,000,000 

Professor  Tucker,  in  his  calculations,  published  in  Hunt's  Merchants' 
Magazine,  assumes  that  the  ratio  by  which  our  population  has  increased  will 
not  long  continue  the  same,  but  will  gradually  diminish  as  the  number  of 
persons  increase  to  the  square  mile.  This  is  mere  matter  of  speculation  ; 
but  when  the  people  have  become  very  dense,  undoubtedly  this  is  true  ;  but 
as  each  new  State  is  as  fresh  and  fruitful  as  the  oldest  was,  this  check  will 
not  happen  very  soon.  It  is  to  be  observed  that  the  increase  from  1630  to 
1840  was  32 J^  per  cent.,  which  doubles  in  little  more  than  twenty-four  years. 
This  ratio  on  the  population  extant  one  hundred  years  ago,  will  give  the 
present  actual  result.  So  that  this  is  the  real  natural  increase  of  the  Ameri- 
can population.     Professor  Tucker's  calculations  give  these  results  : 

1900  80,000,000  |i1 

1940  300,000,000  p 

CJomparing  the  estimates  of  Darby  and  Tucker,  and  taking  the  mean  it  ^ 

may  be  considered  certain  that,  without  Divine  interposition  to  the  contrary,  5;| 

one  century  will  increase  the  population  of  the  Unitt-d  States  to  three  hun-  *'l 

dred  millions.  .;.■' 

It  may  be  interesting  to  know  the  ultimate  capabilities  of  the  American  ■,! 

territory.     Ireland  contains  eighteen  thousand  six  hundred  miles  square  of  |t| 

surface,  and  eight  millions  of  persons.     Notwithstanding  this  density  of  pop-  4'* 

ulation,  Ireland  has  yet  a  great  deal  of  waste  land.     It  is  certain  that  the  f^ 

United  States  can  contain  as  great  a  proportional  population  as  Ireland.  ^^ 

Take  the  same  proportion,  and  it  gives  the  United  States  an  ultimate  capaci-  ^  t 

ty  of  containing  eight  hundred  millions  of  people — more  than  the  entire  pop-  |f 

ulation  of  the  globe  !     In  a  historical  point  of  view,  the  period  may  not  be  |1 

long  before  that  prodigious  result  is  reached ;  for  in  history,  two  or  three  |S 

centuries  is  not  a  very  great  portion  of  time.     There  is  nothing  in  all  this  ^f 

for  the  people  of  the  United  States  to  make  a  boast  of;  but  there  is  much  for  ]M 

gratitude,  and  much  for  contemplation.  «f 

The  present  generation  will  never  see  these  astonishing  results  ;  but  they  |i 

are  doing  what  will  certainly  influence  widely  these  advancing  millions.  '   IE 

We  do  not  believe  that  political  society  admits  of  much  reformation  in  its  old     ;    ^  ^'^ 

age,  which  was  not  attempted  in  its  youth,  any  more  than  an  old  man  is  apt  * 
to  change  the  habits  of  his  lif*".  The  foundations  we  wish  this  vast  political 
•ociety  to  stand  upon,  we  ought  to  have  not  only  laid,  but  most  firmly  built 
up  at  this  very  time.  In  vain  do  we  grow,  if  we  grow  not  wisely.  The 
power  which  the  United  States  must  have  to  maintain  a  happy  libertj',  is  an 
mtelligent  moral  power.  They  must  do  right  and  do  right  intelligently- 
The  great  levers  of  this  power  are  the  school,  the  press,  and  the  churcL 
The  school  needs  to  be  more  elevated,  the  press  to  be  purer  and  better.  Can 
we  Dot  attain  a  higher  and  a  b^ter  standard  % 
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AKKRICAN    RAILROAD    IRON. 

When  on  a  visit  to  the  Albany  iron  and  nail  works,  under  the  management 
of  John  F.  Winslow,  Esq.,  near  Troy,  a  few  days  since,  we  were  gratified 
to  observe  that,  notwithstanding  the  general  depression  of  the  business  of  the 
country,  the  proprietors  of  this  establishment  were  enlarging  their  works 
preparatory  to  a  more  extensive  business. 

The  manufacture  of  iron  from  the  pig  into  nearly  all  its  various  forms, 
is  carried  on  in  this  establishment,  and  then  into  nails,  ship  and  boat  spikes, 
and  various  other  articles.  We  also  discovered  in  our  rambles — which  were 
without  a  guide  or  any  one  to  explain  the  half  we  s:iw,  to  advantage — 
through  this  extensive  manufactory-,  that  the  manufacture  of  steel  is  carried  on 
to  a  considerable  e.xtent,  and  we  were  shown,  and  now  have  in  our  office,  a 
specimen  o{  files,  the  manufacture  of  which  has  recently  been  commenced 
by  Mr.  Winslow. 

But  the  information  obtained  which  pleased  us  most  was,  that  Mr.  Wins- 
low is  ready  to  receive  orders  for  the  manufacture  of  railroad  iron.     The 
introduction  of  this  branch  of  manufacture  will  be  of  immense  advantage  to 
this  country.     We  have  sent  abroad  within  twelve  years,  more  than  thirty 
millions  of  dollars  for  railroad  iron  alone,  which  ought  to  have  been  paid  to 
our  own  iron  manufacturers.      We  have  the  materials  of  the  rcrj'  best  qual- 
ity, and  we  have  also  the  skill,  and  the  enterprize,  and  the  capital  to  work 
them  ;  but,  unfortunately,  there  has  not  been  given  to  it  the  attention  neces- 
sary to  perfect  machinery,  to  enable  us  to  compete  with  foreign  cheap  labor. 
It  is  idle  to  say  we  cannot  do  it.     We  can  do  it,  and  shall  do  it.      Let  those 
who  have  already  done  so  much  to  elevate  American  character,  in  the  im- 
provement of  American  machinery,  give  their  attention  to  the  manufacture 
of  railroad  iron,  as  they  have  to  other  important  subjects,  and  we  shall  ere 
long  be  able  to  supply  the  demand  for  railroad  iron  in  this  country  from  our 
OMfn  mines.     If  Mr.  Winslo.w  and  his  associates  will  give  to  the  subject  that 
attention  which  its  importance  demands,  and  overcome  the  imaginary  as 
well  as  the  real  difficulties  in  the  manufacture  of  railroad  iron,  they  will  be 
entitled  to  the  thanks,  the  gratitude,  and  what  is  far  more  important,  tll^jpa^ 
ronage  of  their  countrymen.     And  we  shall  be  gratified  if  we  can  in  any 
way  promote  their  interest  in  this  new  effort  to  promote  American  manufac- 
tures.    The  present  is  perhaps  the  most  fortunate  period  possible  for  them 
to  undertake  an  enterprize  so  important.     Capital  in  abundance,  price  of  la- 
bor low,  everything  cheap,  and  the  energies  of  the  country  rapidly  assum- 
ing an  elasticity  which  will  surely  give  impetus  to  the  railroad  system,  and 
carry  out  many,  an  important  enterprize  projected  and  commenced  years  ago, 
but  suspended  by  the  tornado  which  swept  over  the  land,  and  prostrated 
many  a  sturdy  oak  of  rapid  growth,  whose  branches  had  expanded  more 
rapidly  than  its  roots.     The  time  is,  however,  at  hand  when  many  a  tree, 
whose  branches  have  for  years  been  leafless,  and  whose  roots  have  been  up- 
turned and  withering  under  the  scorching  blasts  of  a  baneful  sirocco,  will  again 
take  root  and  flourish  and  become,  under  a  more  careful  culture,  the  pride  of 
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the  forest  We  therefore  say  to  the  gentlemen  of  the  "  Albany  iron  and  nail 
works,"  God  speed  you  in  your  new  enterprize.  May  you  be  successful, 
and  derive  a  profit  from  the  enterprize  at  least  equal  to  the  benefits  which  we 
hope  may  result  to  the  country  from  the  example. 


STREET    SWEETING    MACHINE. 

We  gave,  in  the  June  number, 
a  description,  accompanied  by  a 
wood  engraving,  of  Whitworth's 
5trect  sweeping  machine ;  which 
we  found  in  the  Civil  Engineer 
and  Architects'  Journal  for  April. 
This  machine  has  been  introduced 
into  use  in  Manchester,  and  after 
more  than  a  yea^^'s  experience  in 
an  extensive  district,  it  has  been 
found  to  answer  well,  and  the  com- 
missioners of  police  recommend  its 
use  exclusively  in  the  cleaning  of 
streets  in  that  city. 

One  of  the  machines  has  been 
scut  to  this  city  for  trial,  and  has 
been  used  both  in  this  city  and 
Brooklyn,  but  not  having  the  op- 
portunity of  seeing  it  in  operation, 
we  are  unable  to  give  an  opinion 
as  to  its  success,  but  of  the  entire 
practicability  of  the  construction  of 
a  machine  to  clean  our  streets, /ar 
more  thoroughly  than  it  has  ever 
been  done,,  either  under  the  old  or 
the  new  system,  we  have  not  a 
doubt ;  and,  if  the  testimonials  ac- 
companying the  late  report  of  the 
company  using  this  machine  in 
Manchester  and  its  vicinity,  extracts 
from  which  we  give  herewith,  are 
to  be  relied  on,  as  we  doubt  not 
they  are,  it  is  well  worth  the  at- 
tention of  our  citizens,  whose  com- 
fort, as  well  as  interest  will  be  greatly  promoted  by  the  use  of  machines 
with  wheels  instead  of  legs  and  votes.  If  a  machine  had  voles  in  proportion 
to  its  superiority  over  the  present  mode  of  operation  there  would  be  no  trou- 
ble in  introducing  it  into  use  in  every  city  and  village  in  this  State ;  and  in- 
deed it  would  not  be  singular  if  a  few  were  sent  out  into  the  western  wilds 
where  some  noble  patriot  has  all  the  requisites,  in  his  own  estimation,  except 
votes,  to  serve  the  dear  peonle. 
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By  the  mode  in  use  in  this  city  during  the  past  ten  years,  the  loose  dirt 
has  been  stired  up,  once  or  twice  a  week,  in  dry  weather,  but  never  disturbed 
when  most  troublesome,  in  muddy  weather,  thrown  carelessly  into  carts,  to 
be  driven  to  the  place  of  deposit,  but  owing  to  carelessness  or  design,  no 
small  portion  of  it  is  scattered  to  the  four  winds,  as  the  carts  pass  through 
the  streets,  to  the  great  annoyance  of  pedestrians,  and  housekeepers  who 
are  so  thoughtless  as  to  raise  their  windows  for  fresh  air.  By  the  new  mode 
we  understand  that  the  work  may  be  done  quite  as  well  in  wet  as  in  dry 
weather,  and  that  it  is  much  more  thoroughly  done  than  in  the  ordinar}-  way, 
without  dust  in  sweeping,  and  without  scattering  after  it  is  deposited  in  the 
cart ;  and  the  expense  of  sweeping  a  given  number  of  square  yards  is  not 
half  as  much  as  in  the  ordinary  way.  We  think  the  health,  convenience, 
and  interest  of  the  citizens  will  be  equally  promoted  by  the  intftxluction  of 
machine  sweeping  in  the  streets  of  all  our  large  cities.  And,  therefore,  our 
efforts  will  be  given  to  a  better  understanding  of  the  subject.  We  give  an- 
nexed, extracts  from  the  company's  last  report,  with  other  testimonials  from 
witnesses  competent  to  judge  and  speak  of  the  merits  of  the  machine. 

EXTRACTS  FROM  THE  REPORT  OF  THE  ROAD  AND  STREET  CLEANSING  COMPA- 
NY.  MANCHESTER,  FEBRVARY,  18-13. 

"  The  road  and  street  cleansing  company  has  been  formed  to  carry  into 
general  operation  throughout  the  united  kingdom,  the  patent  sweeping  ma- 
chine, invented  by  Mr.  Joseph  Whitworth,  of  Manchester.  More  than  twelve 
months  have  elapsed  since  the  machine  was  first  set  to  work  in  that  town, 
and  during  the  greater  part  of  that  time  it  has  been  used  throughout  an  ex- 
tensive district,  under  the  immediate  direction  of  the  company. 

"  In  March,  1842,  a  part  of  the  towTiship  of  Manchester  was  assigned  by 
the  commissioners  of  police  for  trial  of  the  machine,  and  a  contract  was  en- 
tered into  for  working  it  therein  duringthree  months.  The  district  included 
several  principal  thorougfares,  and  contained  upwards  of  30,000  square  yards 
of  street  surface.  By  the  terms  of  the  contract,  the  surface  was  to  be  clean- 
ed three  times  oftener  than  under  the  old  system,  for  three-fourths  of  the  cost, 
or  at  one-fourth  the  former  rate. 

"  The  district  in  question  soon  presented  a  striking  contrast  with  the  other 
parts  of  the  town,  and  before  the  contract  expired,  a  memorial  for  its  r^^new- 
al  and  extension,  signed  by  more  than  one  hundred  of  the  principal  inhabi- 
tants, was  presented  to  the  commissioners.  The  contract  was  accordingly 
renewed  for  twelve  months,  and  the  district  extended  to  include  90,000  square 
yards. 

"  The  late  commissioners,  in  their  report  for  last  year,  recommrnd  their 
successors  to  prepare  for  the  exclusive  employment  of  the  machine,  through- 
out the  township,  after  the  close  of  winter. 

"  It  has  recently  been  introduced  into  the  adjoining  township  of  Chorlton- 
tipon-Medlock,  the  whole  of  which,  containing  171,000  square  yards,  is  now 
held  by  the  company  under  contract. 

"  The  working  of  the  machine  in  these  districts,  has  afforded  ample  op- 
portunity of  testing  its  capabilities,  and  furnishing  satisfactory  data  for  gen- 
eral calculation.  The  following  are  some  of  the  actual  results  obtained  in 
Manchester. 

From  the  25th  of  June,  1842,  to  the  9th  of  February,  1843—8,162,000 
square  yards  were  swept  in  the  enlarged  district,  containing  83,000  yards  of 
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paved  streets,  and  7,000  yards  of  Macadamized  surface.  The  time  occupied, 
taken  on  the  average,  for  two  machines,  was  6J  hours  per  day  for  sweeping 
and  loading,  and  2}-  hours  for  carting  to  the  depot  yards  and  unloading. 
This  for  188  (the  number  of  working)  days,  gives  an  average  per  machine, 
of  21,702  yards  per  day  of  nine  hours.  During  a  considerable  portion  of 
the  time,  only  one  horse  was  worked  in  each  machine.  Moreover,  the  pe- 
riod from  June  to  February,  includes  nearly  the  whole  of  winter,  when  the 
work  is  heavier  than  at  any  other  season.  The  average  amount  of  work 
by  one  machine,  with  two  horses,  in  the  above  district,  may,  therefore,  be  fair- 
ly stated  at  24,000  yards  per  day,  or  7,200,000  yards  per  year,  of  300  work- 
ing days.  This  quantity  is  equal  to  the  performance  of  more  than  20  men 
on  the  present  system,  in  sweeping  alone. 

"  The  quantity  of  sweeping  which  each  machine  can  do  per  day,  must  of 
course  depend  in  a  great  measure,  on  the  provision  made  for  deposit.  In  the 
above  calculation  nearly  one-third  of  the  whole  time  is  allowed  for  transport 
and  unloading,  being  the  average  proportion  of  time  so  occupied  in  the  com- 
pany's district.  But  this  is  a  much  larger  proportion  than  would  be  neces- 
sary under  a  permanent  system,  embracing  an  entire  town.  The  depot  yards 
might  be  so  arranged  as  to  prevent  any  loss  of  time  in  transport,  and  the 
cleansing  power  of  the  macnine  would  be  proportionally  increased.  Where 
provision  cannot  be  conveniently  made  in  large  towns  for  deposit  in  yajds  at 
proper  intervals,  the  patent  machine  may  be  constructed  of  two  parts,  viz : 
an  upper,  carrying  the  sweeping  apparatus,  and  a  lower,  consisting  of  a  loose 
box,  suspended  from  the  upper,  and  capable  of  eas/detachmenL  Each  ma- 
chine having  two  or  more  of  these  boxes,  may  be  kept  constantly  at  work, 
depositing  the  full  box  in  a  suitable  place,  and  taking  up  an  empty  box  be- 
fore provided — a  skeleton  cart  being  afterwards  employed  to  convey  the  load- 
ed boxes  to  the  place  of  ultimate  deposit 

"  The  average  extent  of  surface  swept  by  the  patent  machine  for  each  load 
of  street  soil,  has  been  about  4,000  yards.  By  the  report  of  the  police  comr 
missioners  the  average  per  load  for  the  township  of  Manchester,  in  1841, 
was  764  yards — a  difference  of  more  than  4  to  1,  in  the  state  of  the  same 
district,  now,  and  at  a  former  period. 

"  The  result  affords  the  most  satisfactory  and  decisive  evidence  of  the  ben- 
eficial operation  of  the  patent  machine.  It  is  also  important,  in  reference  to 
the  required  provision  for  deposit,  showing  that  the  depot  yards  may  be 
placed  more  than  two  miles  apart,  while  the  time  now  occupied  in  transport, 
IS  saved  to  the  machine. 

"  Sufficient  opportunity  has  not  yet  been  afforded  to  ascertain  the  amount 
of  effect  in  promoting  durability  oi  street  structure.  But  it  is  observed,  that 
the  streets  swept  by  the  machine,  are  dry  after  rain,  long  before  those  in  the 
immediate  neighborhood.  The  water  rapidly  finds  its  way  to  the  cHarmel, 
and  has  the  effect  of  cleansing  the  surface  of  the  pavement.  The  machine 
itself  may  be  worked  on  pavement,  during  rain,  with  great  advantage.  The 
operation  of  cleansing  is  more  effiiciontly  performed,  and  the  water,  which 
would  lie  in  the  hollows  on  the  surface  till  e\'aporated,  is  at  once  removed. 
Provision  is  made  for  letting  off  the  wuter  collected  in  the  cart,  by  means  of 
a  pipe,  having  its  interior  orifice  some  inches  above  the  level  of  the  mud  after 
settlement  The  cart  when  full  is  drawn  to  the  side  of  the  street,  at  some 
distance  from  a  sewer  grid,  and  the  pipe-plug  being  withdrawn,  the  water 
flows  into  the  channel. 

"By  a  slight  modification  of  the  original  form  of  the  machine,  it  is  enabled 
to  sweep  close  up  to  the  curb-stone,  along  the  side  of  the  street ;  and  the 
bands  before  required  to  clean  out  the  gutters,  are  dispensed  with.     The  ac- 
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tion  of  the  brooms  is  regulated  with  the  greatest  ease  and  nicety,  according 
to  the  state  of  the  weather,  and  the  nature  of  the  surface,  by  a  series  of  weights, 
which  counterbalance  a  certain  portion  of  the  weight  of  tJie  sweeping  ap- 
paratus, and  relieve  the  pressure  of  the  brooms  on  the  ground.  The  brooms 
with  the  entire  apparatus,  may  also  be  raised  entirely  from  the  ground,  by 
means  of  a  handle  turned  by  the  driver,  whenever  it  is  nect-^sary  to  suspend 
the  operation  of  sweeping,  as,  when  the  cart  is  full,  or  the  surface  obstructed 
The  same  handle  will  raise  the  sweeping  apparatus  into  the  horizontal  posi- 
tion, when  access  is  required  to  the  hinder  part  of  the  cart,  for  the  purpose 
of  unloading. 

"  No  difficulty  has  been  found  to  arise  in  the  management  of  the  machine 
by  ordinary  drivers.  It  has  been  workt  d  regularly  on  every  kind  of  street 
surface,  the  round  and  stjuare  stt  stone,  the  Macadamized  road,  and  the  wood 
pavement,  all  of  which  are  found  in  the  districts  before  mentioned.  Its  pe- 
culiar advantage,  as  applied  to  wood  pavement,  in  preventing  the  slipperj- 
state  of  the  surface  so  much  complained  of,  has  attracted  particular  attention, 
and  will,  no  doubt,  tend  to  facilitate  the  general  introduction  of  that  useful 
invention. 

"  In  Manchester,  the  average  of  the  present  rate  varies  from  35.  6d.  to  5s 
per  1,000  yards.  By  the  aid  of  the  patent  machine,  it  will  be  generally  re- 
duc&i  to  about  Is.  In  mo>^t  places,  however,  the  greater  part  of  the  pecuni- 
ary saving  will  be  al)Sorbed  in  more  frequent  cleansing,  while  the  advantages 
resulting  to  the  public  \^ill  chiefly  con-'ist  in  the  improvfd  statf  of  tlie  tho- 
roughfares, and  the  consequently  improved  condition  of  the  people. 

The  following  extract  from  the  fourteenth  annual  report  of  the  lamp,  sca- 
venging, etc  ,  commiuee,  Manchester,  1842,  shows  conclusively  that  this 
mode  of  sweeping  is  altogether  superior  to  the  previous  mode. 

"  In  1838,  13.J-  millions  superficial  square  yards  of  streets  were  swept, 
from  which  were  carted  away  39,100  loads  of  sweepings  ;  last  year,  21  ^ 
millions  superficial  square  yards  were  swept,  but  only  25.029  loads  had  to 
be  removed,  amply  proving,  that  the  system  of  scavenging  in  operation  dur- 
ing the  above  period,  has  effected  a  highly  b<neficial  change  in  the  cleanli- 
ness of  the  town,  tending,  not  only  to  the  prevention  of  infectious  disease,  but 
to  the  efTecting  of  a  considerable  saving  in  the  wear  and  trar  of  the  pave- 
ments. These  advantages  have  been  realised  still  more  fully  in  the  district 
assigned  to  the  '  road  and  street  cleansing  company,'  under  the  contract  re- 
ported to  the  commissioners,  in  July  last,  and  if  their  machine  proves  as  ef- 
ficient in  the  winter,  as  it  has  up  to  this  time,  the  committee  recommend  their 
successors  to  purchase  or  hire  a  sufficient  number  for  the  town,  and  to  work 
them  under  the  exclusive  direction  of  the  commissioners." 

"  Street  Siceeping  Machine. — We  imderstand  that  Whitworth's  '  patent 
cleansing  machine,'  which  has  been  in  operation  in  Manchester  (()r  the  last 
ten  months,  and  has  given  universal  satisfaction,  is  about  to  be  introduced 
into  the  Metropolis.  Manchester,  instead  of  being  the  dirtiest,  is  now,  wc 
believe,  the  cleanest  of  our  large  towns.  The  introduction  of  the  machine 
here,  induced  a  smart  competition  betwcn  it  and  the  old  force  of  sweepers ; 
and,  although  the  latter  are  unable  to  maintain  that  degree  of  cleanliness  in 
their  districts,  which  is  accomplished  by  the  machine  in  the  one  allotted  to 
it,  the  general  improvement  in  the  town,  over  former  years,  is  very  striking 
The  difficuhy  of  cleansing  the  crowded  thoroughfares  of  London  at  this 
season  of  the  year,  by  the  old  mode,  appears  almost  insuperable ;  but  we 
have  no  doubt,  that  the  introduction  of  the  machine  there,  will  be  attended 
with  the  same  gratifying  result  we  have  witnessed  here.  The  power  of  the 
machine  is  extraordinary,  being  equal  to  thirty  men  ;  and,  in  its  operation, 
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the  numerous  annoyances  which  are  inseparable  from  the  old  mode,  are  al- 
together avoided." 

We  could  give  numerous  other  extracts  of  a  similar  character,  from  for- 
eign journals,  but  our  object  being  merely  to  call  attention  to  the  subject, 
these  will  suffice — and  with  the  following  from  the  Tribune,  and  a  cut  re- 
presenting the  machine  at  work,  we  leave  the  subject  for  the  present,  with 
the  remark,  that  if  found  in  practice  here,  what  it  is  represented  to  have  been 
in  Manch'fster,  it  will  be  put  into  use,  even  though  the  gentlemen  of  Orange 
street,  may  not  altogether  approve  of  it.  We  have  yet  to  learn,  that  valua- 
ble improvements  are  to  be  discarded,  or  destroyed  by  a  mob  of  those  who 
have  sought  an  a5ylnm  among  us  from  starvation  and  nakedness  in  their 
own  country,  simply  because  it  may  compel  them  to  seek  other  employment. 

The  editor  of  the  Tribune  says,  "  An  exj>eriment  was  made  yesterday  in 
Chambers  street,  between  Centre  and  Broadway,  with  the  new  '  street  sweep- 
ing machine  and  self  loading  cart,'  which  is  of  recent  English  invention,  and 
has  been  hitherto  entirely  unknown  in  this  country  The  trial  was  made 
under  the  direction  of  C.  J.  Buchingham,  Esq.,  the  American  agent  of  the 
patentee,  and  the  machine  used  was  one  which  he  imported.  Its  operation 
was  very  successful,  and  fully  illustrated  the  principle  of  the  machine,  which 
was  all  he  intended  to  do,  as  those  he  proposes  to  build  in  this  country  will 
be  improved  in  several  essential  particulars  and  be  much  lighter.  A  wide 
track  was  swept  almost  perfectly  clean,  the  dirt  being  deposited  in  the  cart 
and  removed  as  the  process  of  cleaning  went  on.  No  dust  was  raised,  al- 
though the  street  was  very  dry  ;  and  the  machine  removes  mud  and  stones 
with  almost  as  much  facility  as  ordinary  dirt" 

The  London  Architects'  Journal  for  June  says,  that  '•  The  patent  street 
cleansing  machine  of  which  we  gave  a  detailed  account  in  our  April  num- 
ber has  continued  in  daily  operation  in  Regent  street.  All  parties  express 
themselves  perfectly  satisfied  with  its  performance,  and  anxious  to  see  it  gen- 
erally introduced.  A  public  company  is  now  forming  for  working  the  ma- 
chine in  the  metropolis  and  its  vicinity." 

We  shall  be  gratified  to  see  this  machine  in  successful  operation,  and  to 
know  that  those  interested  are  liberally  compensated  for  their  enterprize,  but 
we  give  them  Avarning  that  they  may  look  out  for  competition  if  they  are 
thought  to  be  successful,  as  there  is  a  great  propensity  in  this  country  to  out 
do  other  people,  so  great,  indeed,  that  we  not  unfrequently  out  do  ourselves. 

The  last  report  of  Mr.  Schlatter  on  the  railroad  from  Harrisburg  to  Pitts- 
burg having  not  yet  received  a  notice  in  our  Journal,  we  give  in  the  present 
number  several  extracts  from  it.  It  would  be  impossible  to  follow  out  the 
details  of  the  various  routes  without  entering  into  local  descriptions  too  minute 
and  too  extended  to  be  of  interest  to  the  general  reader. 

A  careful  examination  of  this  document  has  satisfied  us  of  the  immense 
amount  of  labor  required  to  complete  the  thorough  examination  of  the  vari- 
ous routes.  The  resuU  at  which  Mr.  S.  has  arrived — a  route  remarkably 
direct  between  the  termini,  and  at  the  same  time  presenting  a  more  favorable 
grade  than  any  other,  when  we  consider  the  nature  of  the  surface  surveyed 
— may  be  esteemed  one  of  the  finest  achievements  of  engineering  science  in 
our  country. 
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We  give  the  outline  description  of  the  preferred  route  with  the  cost  of  that 
line  which  adopts  the  most  economical  of  the  many  sub  routes  given. 

The  report  on  the  Chambersburg  and  Laughlinstown  turnpike  contains 
so  much  valuable  information  upon  a  neglected  subject,  that  we  have  drawn 
largely  from  it. 

'I'here  is  also  much  that  is  useful  in  the  principles  laid  down  for  the  re- 
duction of  the  routes  to  a  level  straight  line,  and  this,  together  with  the  esti- 
mates of  fuel  etc.,  will  be  found  highly  interesting  to  engineers. 

.MIDDLE,    OR    PREFERRED    ROUTE, 

Which  commences  at  the  terminus  of  the  Harrisburg  and  Lancaster  rail- 
road, at  Harrisburg,  and  pursues  the  eastern  shore  of  the  Susquehanna  riv- 
er, to  a  point  4,^/(,  miles,  above  Harrisburg,  where  it  crosses  the  river,  and 
follows  the  western  bank  to  the  mouth  of  the  Juniata  river.  Thence,  the 
line  is  graced  along  the  southern  shore  of  the  Juniata  to  a  point  two  and  a 
half  miles  below  Lewisto\ATi,  where  it  crosses  the  rivrr  and  canal,  and  fol- 
lows the  valley  of  the  Kishacoquillas  creek  to  a  point  five  and  a  half  miles 
above  Lewistown,  where  the  creek  is  crossed.  Thence,  the  line  runs  in  a 
north-westerly  direction,  until  it  strikes  the  Stone  mountain,  the  slope  of 
which  it  ascends  gradually  to  a  point  favorable  for  piercing  the  mountain  by 
a  tunnel ;  thence,  crossing  the  heatl  waters  of  Stone  creek,  and  the  dividing 
ground  between  Stone  and  Shaver's  creeks,  the  line  descends  the  valley  ot 
Shaver's  creek,  and  continues  along  the  southern  slope  of  Tiissy's  mountain, 
until  a  point  on  the  Little  Juniata,  five  miles  above  the  Juniata  division  o! 
the  PennsyhTinia  canal  at  Petersburg,  is  attained.  Thence,  following  the 
valley  of  the  Little  Juniata  to  Logan's  Narrows,  (where  the  ascent  of  the 
Allegheny  mountiiin  commences,)  the  line  is  traced  on  the  side  of  the  moun- 
tain, ascending  with  gradients  varying  from  a  level  to  forty-five  feet  per  mile, 
imtil  the  summit  of  the  mountain  is  attained  at  Sugar  Rim  Gap.  From  this 
Grap,  the  line  descends  the  western  slope  of  themountain  to  the  Black  Lick 
creek,  (near  Ebensburg)  which  it  follows  to  its  junction  with  the  Conemaugh. 
below  Blairsville.  Crossinfj  the  Conemaugh,  a  vejy  direct  course  is  pur- 
sued towards  Pittsburg,  the  line  crossing  the  Loyalhanna  al)out  two  and  a 
half  miles  north  of  New  Alexandria,  passing  near  theftowns  of  New  Salem 
and  Murrysville,  following  the  Turtle  creek  to  its  junction  with  the  Monon- 
gahela  river,  and  by  this  river  to  Pittsburg.  The  total  distance  from  Phil- 
adelphia to  Pittsburg,  by  the  route  suneyed  last  year,  and  by  the  Columbia 
and  Harrisburg  and  Lancaster  railroads,  was  found  to  be  three  hundred  and 
forty-eight  miles.  The  surveys  of  this  year  have  reduced  this  distance  to 
less  than  three  hundred  and  thirty-seven  miles,  making  a  saving  of  more 
than  eleven  miles,  without,  in  any  instance,  e.xceeding  the  maximum  grade 
of  the  Philadelphia  and  Columbia  railroad,  viz :  forty-five  feet  per  mile. 
Graduation,  masonry,  and  bridging  on  two  hundred  forty  miles 

and  thirty-six  hundredths,  for  a  single  track,  83,973,786 

Two  hundred  forty  miles  and  thirty -six  hundredths  of  superstruc- 
ture, at  $10,000  per  mile,  2,403,000 
Turnouts  and  passing  places,  72,000 
Depot,  buildings,  water  stations,  etc.,  60,000 
Engineering,  superintendence,  etc.,  100,000 
Right  of  way  and  land  damages,  $500  per  mile,                                 120,180 

$6,720,565 

Add  6  per  cent,  for  contingencies,  336,47ft 

■$7,066^3 
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As  the  connection  of  the  public  works  of  New  York  with  those  of  Penn- 
sylvania, by  means  of  the  Williamsport  and  Elmira  railroad,  and  the  north- 
ern routo  of  the  Harrisburg  and  Pittsburg  railroad,  is  looked  upon  as  being 
of  the  grraii'Si  importance  to  the  interests  of  the  Commonwealth  of  Pennsyl- 
vania, as  the  means  by  which  a  (Treat  amount  of  trade  and  travel  will  event- 
ually be  passed  through  our  State  to  the  sea-board  at  Philadelphia.  1  have 
prepared,  according  to  your  direction,  an  estimate  of  the  cost  of  constructing 
the  connection  bet  wet  n  the  Williamsport  an  Elmira,  and  the  Harrisburg 
and  Philadelphia  railroad. 

The  distance  from  a  point  opposite  Williamsport  to  the  railroad  at  Har- 
risburg is  ninety-one  and  a  half  miles. 
The  graduation,  masonry,  and  bridging  for  a  double  track  ia 

this  distimce  has  been  estimated  at  $828,996 

Single  track  of  railway,  ninety-one  and  a  half  miles,  at  $10,- 

000  per  mile,  "  915,000 

Land  damage*,  buildings,  water  stations,  turnouts,  and  double 

track  where  necessary,  ,      100,750 

"^83-1646 

For  engineering  and  contingencies  add  ten  per  cent.,  163,764 

"^221,416 

If  the  graduation  is  formed  for  the  reception  of  a  single  track, 
the  cost  of  the  connection  will  be  reduced  to  ©1,765,974 

The  estimate  for  completing  the  Williamsport  and  Elmira  rail- 
road, furnished  me  by  the  engineer  of  the  road,  is  740,000 

Total  sum  required  to  connect  the  New  York  and  Erie  railroad, 
the  Buffalo  and  Boston  railroads,  and  the  Erie  canal  with 
Philadelphia,  82.525,974 

As  the  distances  between  all  the  points  from  Dunkirk  to  New  York,  and 
to  Philadelphia,  have  been  now  ascertained  by  means  of  railroad  routes, 
either  in  operation,  partially  constructed,  or  surveyed,  it  may  not  be  irrele- 
\-ant  here  to  exhibit  the  situation  of  each  point  of  importance  upon  the  routes 
leading  respectively  from  Dunkirk,  on  lake  Erie,  to  New  York  and  Phila- 
delphia. 

FRo.M  rHir.AnELnriA  to  Dunkirk  ky  rovriNtors  R.MLROAn. 
From  Broad  St..  in  Philadelphia,  to  Stato  st ,  in  Harrisburg,        106'J  miles 
From    Harrisburg   to  Williamsport,    by    northern  route  of 

Harrisburg  and  Pittsburg  railroad,  91  f     " 

From  Williamsport  to  Elmira,  by  Williamsport  and  Elmira 

railroad.  74       " 

From  Elmira  to  Dunkirk,  by  the  New  York  and  Erie  rail- 
road, "  IM       « 

Total, 

FROM    \F.\V    YORK    TO    DirSKTRK. 
From  New  I'ork  to   Pirrmont,  by  tho  Hudson  river, 
From  Piermont  to  Elmira,  by  the  N.  York  and  Erie  railroad, 
From  Elmira  to  Dunkirk. 

Total, 
From  the  ibregomg  statement,  it  appears  that  the  distance  from  Dunkirk 
to  New  York  is  one  mile  and  three-quarters  greater  than  from  Dunkirk  to 
l*hilad(  Ipliia.  This  statement  is  believed  to  be  correct,  as  the  distances  from 
I>jinkirk  to  Elmira,  and  from  Elmira  to  Piermont,  were  taken  from  the  se- 
cond report  of  the  directors  of  the  New  York  and  Erie  railroad,  dated  Feb- 
ruary Ist,  18U.  and  are  there  stated  to  be  predicated  on  the  shortest  route ; 
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Jind  the  distancr  from  Elmira  to  Philadelphia  has  been  ascertained  with  great 
accuracy  since  the  coinplrtion  of  the  survty  for  the  northern  route  of  the  Har- 
risburg  and  Pittsburg  railroad. 

I  am  not  prepared,  at  this  lime,  to  enter  into  a  comparison  between  these 
routes.  :ts  I  am  not  in  pos.stssion  of  sufficient  information  relative  to  the  New 
Vork  and  Erie  railroad,  but  it  may  be  as  well  here  to  state,  that,  on  the  route 
from  Elmira  to  New  York,  the  gradients  rise  as  high  as  sixty  feet  per  mile, 
^vhile  on  that  between  Elmira  and  Philadelphia,  the  maximum  grade  is  con- 
iincd  to  forty-five  feet  per  mile. 

Thf  aggregate  of  asc( nts  and  dtscmt.s  on  that  portion  of  the  New  York 
i'.nd  Erie  railroad  hdwem  Elmira  and  I'iermont,  on  the  Hudson  river,  (22 
miles  from  New  York.)  is  stated  in  the  report  before  alluded  to  as  being 
y,820  feet. 

The  aggregate  ascent  and  descent  from  Elmira  to  Philadelphia,  via  the 
William?port  and  Elmira  railroad,  the  northern  route  of  the  Harrisburg  aud 
Pittsburg  railroad  from  Williamsport,  and  the  Harrisburg  and  Philadelphia 
railroads,  has  been  ascertained  to  be         feet. 

SECOND    KEPOUT    O.N"    THE    SI  RVEY   FOR.    A  JLVCA^^IIZED    ROAD  BETWEEN    CILAM- 
KERSDURG    A.ND    LAt(;nLI\STOWN.  *. 

The  plan  of  an  artificial  highway,  or  well  constructed  turnpike,  with  easy 
grades,  extending  through  the  broken  and  mountainous  regions  of  the  coun- 
ties of  Bedford  and  Somerset,  for  the  purpose  of  connecting  the  Cumberland 
valley  railroad  with  the  contemplated  railroad  from  Laughlinstown  to  Pitta- 
burg,  and  thus  forming  a  continuous  communication  from  Philadelphia  to 
Pittsburg,  has  been  recommended  for  several  years  by  those  who  advocate 
the  interests  of  th^  southern  tier  of  counties  in  Pennsylvania. 

The  combined  nature  of  .'iuch  a  system  of  improvements,  it  has  been  al- 
leged by  its  advocates,  would  allow  of  a  very  important  saving  of  distance, 
if  that  part  of  the  route  which  presents  the  greatest  difiicuhies  to  the  estab- 
lishment of  easy  grades  and  direct  courses,  viz. :  from  Loudon  to  Laughlins- 
town, should  be  traversed  by  a  turnpike. 

As  the  employment  of  horse  power  on  a  turnpike  for  the  transportation  of 
goods  may,  under  some  circumstances,  be  found  cheaper  than  the  use  of 
.steam  power,  it  was  thought  that  the  little  expense  with  which  goods  could 
Imj  transported  over  such  a  turnpike,  added  to  the  small  tax  which  the  cost 
;md  maintenance  of  such  a  road  would  impose  upon  the  conveyance,  would 
enable  the  improvement  to  compete  successfully  with  rival  lines.  How  far 
these  views  are  correct,  it  is  not  for  me  here  to  decide  ;  indeed  it  would  ap- 
pear premature  to  offer  at  this  time  a  comparison  between  continuous  lines 
of  railrrads  which  are  now  in  course  of  construction,  or  in  contemplation, 
and  the  improvement  before  us.  It  is  true  that  the  wagoning  which  is  now 
carried  oti  upon  tlie  southern  turnpike,  especially  during  the  winter  season, 
when  the  Pmnsylvania  canals  are  clos<d,  will,  as  soon  as  the  Baltimore  ana 
(Jhio  railroad  is  extended  to  Pittsburg,  and  a  continuous  communication  by 
railroad  established  b(  tween  Philadelphia  and  Pittsburg,  entirely  cease  wiin 
respect  to  the  transportation  of  goods  from  the  Atlantic  to  the  Ohio,  and  vice 
versa.  But  we  should  remember  that  the  Cumberland  valley  railroad  is  in 
existance,  and  will  be  connected  with  the  Baltimore  and  Ohio  railroad — that 
this  improvement  extends  through  a  very  rich  agricuhural  district ;  we  should 
also  consider  that  the  growing  population  of  the  southern  tier  of  counties 
will  not  only  require,  but  be  able  m  time  to  support  a  good  turnpike  them- 
."elves,  and  that  the  comparatively  little  cost  of  such  an  improvement  will  not 
r<^uire  a  very  large  business  to  sustain  it,  and  we  will  come  to  the  conclusion 
that  this  project  should  be  treated  differently  from  the  manner  in  which  rail- 
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roads  generally  are,  and  ihat,  at  least  at  present,  it  cannot  be  brouglit  into  a 
fair  comparison  with  the  other  great  thoroughfar<  s  from  the  east  to  the  west. 

The  completion  of  the  Baltimore  and  Ohio  railroad  is  not  very  far  distant, 
and  the  cvintual  formation  of  a  continuous  line  of  railway  from  Pbiladel 
phia  to  Pittsburg,  by  the  shortest  and  best  route,  is  equally  certain.  After 
these  two  lines  have  been  in  operation  some  time,  and  the  Cumberland  val 
ley  railroad  has  been  extendwl  to  the  Baltimore  and  Ohio  railroad,  we  will 
b<j  enabliii  to  form  a  just  estimate  of  the  prospects  of  a  combined  improve- 
ment, whicli  is  to  e.\t(  nd  from  (Jhambersburg  to  Pittsburg,  nearly  midway 
bet\v<'«  n  the  Baltimore  and  Ohio  railroad  on  one  side,  and  the  Philadrlphia 
and  Pittsburg  railroad  on  the  other. 

Actual  surveys  have  rendered  the  idea  of  constructing  a  railroad  through 
the  counties  of  Bedford  and  Somerset,  in  the  direction  from  the  east  to  the 
west,  to  say  tlie  least,  very  problematical.  The  formation  of  tlie  country  ap- 
pears to  forbid  such  an  attempt.  The  Ijaiirel  hill.  Allegheny'  mountain. 
Ray's  hill..  Sideling  bill.  Scrub  mountain.  Scrub  ridge  and  Cove  mountain, 
form  barriers,  stretching  parallel  to  each  other  directly  across  the  course  of 
the  line,  which  appear  cflectually  to  prevent  the  attainment  of  short  and 
straiL-'lit  distanres.  and  the  reduction  of  the  gradients,  upon  which  feature.*^ 
tlif  success  of  a  railroad  mainly  depends.  It  was  therefore  but  justice, 
while  extensive  surveys  for  a  continuous  railroad  from  Harrisburg  to  Pitts- 
burg were  being  made,  to  authorize  the  survey  for  an  improvement  through 
the  southern  tier  of  counties  which  appeared  to  be  best  adapted  to  the  char- 
acter of  that  country,  and  would  therefore  promise  a  fair  result.  This  sur- 
vey has  been  made,  and  the  distance  from  Laughlinstown  to  Loudon,  by  the 
line  actually  surveyed,  was  found  to  be  ninety -nine  miles,  which  may,  bj- 
some  alterations,  and  substituting  the  maximum  ^jrade  in  some  places  for  a 
level  grade,  be  reduced  to  ninety-eight  miles.  The  distance  by  the  present 
turnpike  is  eighty-seven  miles,  or  eleven  miles  less.  This  may  appear  to 
some  a  great  incresise  of  di.stance,  and  there  are  many  persons  who  enter- 
tain the  opinion  that  a  road,  with  no  inclination  greater  than  two  and  a  halt 
degrees,  could  b(^  located  with  the  same  distance  as  the  old  turnpike.  1  am. 
however,  convinced  that  the  line  established  by  the  surveys  of  my  principal 
assistant.  .Mr.  Roebling,  (with  the  exception  of  some  minor  alterations,)  will 
be  found,  by  future  surveys,  to  be  the  bfst  the  nature  of  the  ground  will  ad- 
mit. Between  the  mountains  we  have  invariably  saved  distance,  but,  in  cros.- 
ing  them,  we  had  of  course  to  allow  that  distance  which- was  necessary  to 
overcome  tiirir  elevations  with  grades  not  exceeding  two  and  a  half  degrees 
If  a  road  should  ever  be  made  by  the  located  line,  its  frcntle  srradients,  (com- 
pared with  the  steep  grades  of  the  present  turnpike.)  would  enable  stage 
coaches  to  traverse  the  whole  distance  of  Loudon  to  Laughlinstown,  in  thir- 
teen hours,  with  less  labor  than  it  is  now  accomplished  within  the  usual  time 
o(  twenty-four  hours.  The  greatK'st  diffi  rdice.  however,  would  be  experi- 
enced in  the  transportation  of  heavy  goods.  The  best  six  horse  teams  are 
capabli-  of  hauling,  on  the  present  turnpike,  when  it  is  in  good  order,  bu' 
from  sixty  to  seventy-five  cwt.,  the  last  being  rather  an  extreme  load.  When 
the  gradients  are  reduced  to  two  and  a  half  degrees,  and  the  road  kept  ai 
ways  in  a  good  state  of  repair,  the  same  teams  may  then  haul  a  load  of  six 
tons.  One  ton  is  the  least  allowance  for  one  liorse  on  Avell  graded  turnpikes- 
m  Europe,  and  the  expense  of  hauling  could  not  be  cleared  by  taking  less 
It  may  be  proper  here  to  mention  the  charge  of  transportation  on  turnpikes 
During  the  past  season,  many  wagon  loads  of  goods  have  actually  been  trans 
ported  from  Baltimore  to  Pittsburg  for  the  trifling  sum  of  from  75  cts.,  to  $1 
25  per  cwt.     The  latter  price  is  considered  a  &ir  compensation.     One  six 
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horse  Joad  was  contracted  for,  to  be  taken  from  Baltimore  to  Zanesville,  in 
Ohio,  for  81  75  per  cwt.,  and  the  wagoner  appeared  to  be  satisfied  with  his 
price. 

No  survey  was  made  from  Loudon  to  Chambersburg,  as  the  site  for  a  new  i 

and  \v(  11  locatf  d  road  would  vary  but  little  from  the  prisrnt  turnpike.  | 

Annixod  to  this  report  (54)  will  bo  found  a  table  exhibiting  the  results  of 
the  estimate's  of  cost  for  each  mile  of  road,  together  with  the  average  prices, 
amount  of  excavation,  length  of  bridges,  etc, 

The  dimensions  of  the  road  and  the  slopes  of  the  banks,  upon  which  the 
estimates  have  been  based,  vary  with  thf  nature  of  the  ground.  Where  the 
o round  is  level,  or  not  much  sideling,  the  whole  width  of  the  road  Ix'd  be- 
tween the  ditchrs  is  assumed  at  thirty-four  feet — the  side  ditches  on  such  lo- 
cations to  be  six  feet  wide  on  top,  nnd  two  feet  deep.  The  metalling  or  stone- 
way,  will  be  cigliteen  feet  wide,  having  an  earth  or  summer  way  of  eight 
f'.et  wide  on  each  side,  between  the  stone  way  and  the  ditches. 

In  deep  cutting,  the  width  of  the  road  bed  between  the  ditches  is  reduced 
to  twenty-four  fe«t,  leaving  a  foot-path  of  three  feet  on  each  side  of  the  stone 
way.  The  latter  preserves  its  width  of  eighteen  feet  througheut.  The 
ditches  are  in  this  case  assumed  as  four  feet  wide  on  top. 

High  embankments  occur  but  seldom,  and  will  have  a  width  of  twenty- 
six  feet  on  top,  leaving  a  foot-path  four  feet  wide  on  each  side  of  the  stone 
way.  'i'he  slopes  of  the  embankments  to  be  one  and  a  half  feel  to  one  in 
common  earth,  and  one  to  one  in  harder  material. 

Where  the  sideling  ground  is  steep,  (as  in  the  mountains.)  the  width  of  the 
road,  including  the  ditch  on  the  side  hill,  will  be  thiify  feet.  The  stone  way 
still  continuing  eighteen  feet  in  width,  nnd  leaving  a  foot-path  of  five  feet  on 
the  side  of  the  valley,  and  one  of  three  feet  on  the  hill  side,  bordered  by  a 
ditch  four  feet  wide.  The  slopes  to  vary  from  one  and  a  half  to  one,  to  one 
to  one. 

The  following  plan  for  constructing  the  stone  way,  is  that  upon  which  the 
estimates  have  been  made  out. 

A  bed  for  the  reception  of  the  foundation  is  first  excavated  eighteen  feet  in 
width,  by  a  curved  pattern,  so  that  the  centre  bo  six  inches  higher  than  the 
ends.  Alon£T  the  two  sides  of  this  bed  small  ditches  are  cut,  from  three  to 
.•six  inche-s  wide,  and  from  three  to  six  inches  deep.  The  material  of  the 
whole  of  this  excavation  is  used  to  raise  the  summer  ways  on  each  side,  so 
that  they  will  slope  otl'from  the  metalling  to  the  ditches.  The  small  ditches 
serve  lor  the  reception  of  two  rows  of  curb  stones,  set  upright,  so  that  ihey 
project  ten  inches  above  the  bed.  Sound,  flat  stones  are  to  be  selected  for 
iliis  purpo.se  The  curbstones  form  the  sides  of  the  foundation,  and  prevent 
It  from  spreading  out  ;  they  are  et^sential  to  the  preservation  of  a  good  road 

The  first  iav^r  of  stones  is  regularly  and  closely  packed,  in  the  form  of 
a  pavement.  The  stones  are  always  set  upright,  and  when  of  a  flat  form 
they  are  sit  Kngthwise  across  the  road.  At  the  same  time  the  broadest  end 
is  used  as  the  base,  and  the  rougher  and  more  pointed  the  tops  of  the  stones 
are,  the  better,  so  that  they  may  the  better  receive  the  next  layer  of  broken 
stone.  The  thickness  of  this  foundation  is  to  be  from  five  to  six  inches  at 
the  sides,  and  from  six  to  .seven  inches  in  the  middle.  All  kinds  of  hard 
t-tone,  as  limestone,  freestone  and  graywacke,  may  be  used  for  the  packing. 

The  second  course  is  to  consist  of  a  layer  of  broken  stone,  five  incncsdecp 
at  the  sides  and  seven  inches  deep  in  the  middle.  The  material  may  be  of 
the  same  nature  as  the  packing,  but  it  must  be  broken  so  that  each  stone  will 
jgass  through  a  four  inch  ring.     The  first  portion  of  this  course  when  spreiid 
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over  the  foundation,  must  be  well  rammed  into  the  lower  course,  by  which 
process  the  surface  of  the  packing  will  become  consolidated  and  even. 

After  the  second  course  has  been  laid  on,  and  rounded  off  by  a  pattern, 
the  third  and  last  course  is  to  be  put  on,  from  four  to  five  inches  thick  at  the 
sides,  and  from  five  to  six  inches  thick  in  the  middle.  This  course  will  cov- 
er the  curb  stones,  and  be  confined  by  the  summer  road  or  foot  ways.  The 
lower  part  of  the  top  course  may  consist  of  broken  stone  which  will  pass 
through  a  two  ir^ch  ring ;  the  covering  however  should  hot  contain  stone 
larger  than  one  and  a  half  inches. 

No  other  material  to  be  used  for  the  third  course  than  limestone  or  kiesel- 
shietfcr.*  Wherever  the  latter  material  can  be  had  within  a  distance  of  two 
miles,  it  should  be  prefered  to  limestone.  > 

The  surfiice  of  the  stone  way  when  finished,  wilMbrm  a  curve  of  nine 
inches  rise  in  the  middle,  and  slope  off  on  each  side.  These  slopes  are  con- 
tinued over  the  summer  ways  to  the  ditches.  The  whole  thickness  of  the 
metalling  by  the  above  plan  will  be  eighteen  inches  in  the  middle,  and  fifteen 
'Jiches  on  the  sides.  The  sectional  area  will  be  twenty-five  square  feet, 
'.herefore  the  cubic  content  is  twenty-five  cubic  feet,  or  one  perch  per  lineal 
foot,  or  five  thousand  two  hundred  and  eighty  perches  per  mile. 

The  cost  of  metalling  and  finishing  the  road  as  above  described,  is  esti- 
mated at  $5,800  per  mile,!  and  by  allowing  this  sum,  a  road  may  be  obtain- 
ed as  good  as  any  in  existence,  in  this  country  or  in  Europe.  Such  a  road 
will  be  capable  of  supporting  the  heaviest  tramc,  and  by  adopting  a  judicious 
system  of  constant  repair  can  be  kept  in  the  best  order  at  a  very  moderate 
yearly  expenditure. 

The  plan  for  the  formation  of  the  stone  way  here  proposed  has  been  ex- 
tensively used,  and  with  the  most  perfect  success,  by  the  most  distinguished 
European  engineers.  The  main  features  are  the  same  which  were  adopted 
by  Messrs.  Telford,  M'Neill  and  Wingrove  during  their  extensive  practice, 
and  recommended  by  Sir  Henry  Parnell,  after  an  experience  of  twenty 
years  as  an  active  and  efficient  parliamentary  commissioner  of  roads,  in  his 
excellent  treatise  on  this  subject,  published  in  1838.  The  French  engineers 
have  always  favored  this  plan  ;  and  several  thousands  of  miles  of  roads  have 
been  constructed  upon  this  principle  in  Prussia,  where  its  merits  have  been 
satisfactorily  tested,  and  where  road  making  is  well  understood. 

It  was  only  owing  to  the  bold  and  imposing  assertions  and  plausible  ar- 
guments of  Macadam,  that  the  system  called  after  his  name,  became,  to  a 
certain  extent,  popular,  in  spite  of  common  sense,  and  partially  superceded 
the  plan  established  by  experience  and  reason.  Macadam's  system  has 
everything  against  it,  and  nothing  to  recommend  it,  and  cannot  be  supported 
by  an  experienced  and  judicious  engineer.  The  parliamentary  investigations 
(pursued  with  so  much  patience  and  sagacity,)  instituted  for  the  purpose  of 

*  Thi»  malrrial  wa»  found  by  Mr.  Rorblinj;  in  tho  cour»e  of  the  survey,  we«t  of  Tntsey'c  mountain, 
IB  gnat  abuntlancr,  Jyin^  in  vertiral  veini  embedded  between  limestone  rock.  It  is  a  species  of  flint, 
and  is  consiilri¥d  as  the  very  best  malrrial  for  the  upper  layar  of  a  stone  way.  It  is  almost  a  pure  si- 
Ibx,  thcfore  not  liable  to  produce  dirt  upon  the  road,  and  at  the  same  time  it  is  easily  broken.  When 
fractured,  iu  particles,  owing  to  tli<'  roughurss  of  their  edges,  will  not  give  way,  but  unite  into  a  solid 
mmaa.  The  properties  of  this  valuable  material  appear  not  to  be  understooo  by  those  ^vho  have  the 
iil«liaif>einent  ol  the  present  road  ;  the  coarsely  broken  limestone,  is,  under  the  prasent  syttem  of  re- 
jMira,  preferred,  because  a  road  which  is  never  well  attended  to,  and  always  full  of  ruts,  is  more  easily 
and  quickly  repnired  when  once  reduced  to  its  worst  state  by  throwing  on  masses  of  coarse  material 
which  will  not  yield  to  the  action  of  the  whcela.  A  road  having  the  upper  surface  covered  with  kie»- 
eUkieUer,  requires  a  little  attention  constantly,  but  cun  with  very  little  care  be  kept  in  a  bifll  state  of 
prasarvBtton,  and  perfectly  smooth  at  all  times.  The  most  valuable  material  nest  to  kies^hie^r  is 
liaaastoae. 

f  "Although  the  expense  of  constructing  a  road  on  this  plan  may  seem  to  be  great,  on  an  average 
of  flv*  yean,  the  joint  expense  of  constructing  and  repairing  such  a  road  will  be  lest  than  that  of  con- 
structing  and  repairing  a  .">ad  made  by  putting  the  surface  materials  on  the  natural  soil,  without  ■ 
pavml  foundation  ;  for,  ia  point  of  fact,  such  a  road  has  usually  to  be  nearly  new  made  erery  year  fet 
UBM  yean  after  il  if  flnt  opened."— Sir  Henry  Pomell,  on  Roads. 
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ascertaining  the  most  approvfd  form  of  road  making,  have  drawTi  from  the 
most  skilful  and  rxpf  riencnl  rnfrineors  and  road  survryors,  their  opinions 
relative  to  the  phin  pursiR'd  by  M:icad:un,  and  that  carried  to  such  perfection 
by  Telford. 

After  a  careful  perusal  of  these  iiiv(  sti^rations,  to:^ether  with  the  ^•aluable 
works  which  have  been  writtin  upon  this  subject — and  after  an  attentive  ob- 
servation of  the  effect  of  tra\f  1.  time  and  wtt  weather,  upon  the  Macadam- 
ized roads  in  this  country — l)Ut  one  opinion  can  be  formed  of  Macadamiza- 
tion  and  Telfordization  ;  (the  word  is  us(d  by  Dr  Lardner  in  the  crrurse  of 
his  examination  before  the  committee  of  the  House  of  Commons.)  the  pre- 
ference must  be  (riven  to  the  latter  system  of  road  making-. 
The  total  cost  of  grailinir  and  bridginsr  from  the  terminus  of 

the  railroad  lin'>  at  the  western  end  of  Laughlinstown  to 

Loudon.  99,-,,*;,  mi irs,  is  '  8506,425  21 

A.dd  to  this  the  cost  of  metalling  on  the  plan  proposed,  at  $5,- 

800  per  mile,  575.592  00 

^082,0l7^ 
Ot  810.90,']  01  per  mile. 

If  a  depth  of  stone  of  twelve  incin  s.  (instead  of  eighte*  n  inches.)  should 
be  determined  upon,  the  cost  would  bf  reduced  to  84.000  per  mile,  so  that  a 
road  can  be  made  bitwc n  Chambers!)urg  and  I>aughlinstown  with  a  rtonc 
way  far  better  adapted  for  rapid  travi  1  and  liiavy  wagons  than  any  we  have 
in  the  State,  for  8^0.3,3N')  52  Twt  Ivr  inchis  of  m<  tailing  is  more  than  is 
usually  placed  ujlon  turnpike  roads,  but  is  eijual.  when  laid  on  by  the  plan 
I  propose,  to  twenty  inches  placed  on  in  the  cimmion  waj'.  from  the  prrat 
solidity  which  the  road  acquiris  from  the  strength  of  the  foundation,  and  the 
method  of  its  construction. 

Appendix,  exhibiting  tlie  principles  upon  which  the  comparisons  Ix'twcen 
the  different  routes  are  predicated,  togetlier  with  the  comparisons  and  their 
results- 

1.  RF.nir-noN  of  on.xruEN-rs  to  a  i.Evr.L  and  strauiitt  i.i.ne. 

In  order  to  be  enabled  to  enter  into  the  calculations  reepiired  for  ascertain- 
ing the  cost  of  transportation  and  management  of  a  railroad,  it  becomes  first 
necessary  to  reduce  the  gradients  and  curvature  to  a  level  and  straight  line 
The  extent  of  a  straight  level  thus  allowed  for  the  gradients  and  curvature, 
added  to  the  actuallj-  measured  distance,  will  give  the  virtual  distance  of  the 
line. 

The  amount  of  steam  power  necessary  to  convey  a  load  over  a  succession 
of  ascents,  is  eejuivalent  to  the  power  required  for  lifting  the  same  load  through 
a  perpendicular  height  eejual  to  the  aggregate  ascents  of  the  inclines,  plus 
the  power  to  be  consumed  for  conveying  tlie  same  load  over  a  level  distance 
of  the  same  extent.  Now,  it  is  generally  admitted  that  the  amount  of  power 
which  is  ne'cessaryto  raise  a  load  through  a  perpendicular  h'  ight  of  twenty- 
one  feet,  is  eejuivalent  to  what  is  re-quired  for  the  conveyance  of  the  same 
load  over  one  mile  of  level  and  straight  road  in  the  same  time.  To  reduce, 
therefore,  the  ascents  to  a  level,  we  should  divide  the  aggregate  rise  by  twen- 
ty-one, and  the  quotient  will  express  the  numbe  r  of  miles  to  be  added  to  the 
measured  distance.  But  as  the  ascents  differ  in  the  two  directions  materially, 
we  should  perform  the  reduction  both  ways. 

When  a  train  descends  a  plane,  the  inclination  of  which  is  equal  to  the 
angle  of  repose,  it  is  evident  that  no  power  from  the  engine  will  be  required 
to  propel  the  load  ;  its  own  gravity  will  be  sufficient  to  overcome  the  resistance 
arising  from  friction.  Now  as  the  engine  in  so  descending  exerts  no  power 
of  traction,  it  is  clear  that  the  additional  friction  of  the  engine  itself,  which 
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on  a  level  or  on  an  ascent  results  from  this  traction,  and  which  amounts  to 
about  one  pound  per  ton  of  load,  ceases  to  exist.  We  have  only  to  consider 
the  resistance  due  to  the  friction  arising  from  the  weight  of  the  load,  which 
is  established  at  from  eight  to  nine  pounds  per  ton,  and  the  resistance  result- 
ing from  the  motion  of  the  engine  itself,  and  which  amounts  to  about  one 
hundred  and  fifty  pounds  for  an  engine  of  ten  tons  weight. 

By  dividing  2240  by  9,  we  obtain  -..-^^  one  foot  rise  in  a  distance  of  two 
hundred  and  forty-nine  feet,  as  the  inclination  corresponding  to  the  angle  of 
repose  for  the  load,  and  which  is  equal  to  21  20  feet  per  mile.  The  inclina- 
tion of  repose  fotan  engine  often  tons  weight,  the  friction  of  which  amounts 
to  one  hundred  and  fifty  pounds,  is  equal  to  -r\,^\  or  -,  f^,  equal  to  35  43  feet 
per  mile,  which  is  considerably  more  than  the  angle  of  repose  for  the  load. 
From  this  it  appears  we  cannot  fix  the  angle  of  repose  for  a  descending  train, 
without  determining  the  whole  weight  of  the  train. 

Suppose  the  average  gross  weight  of  the  train  itself  to  be  250  tons,  and 
that  of  the  engine  10  tons.  The  resistance  of  the  train  due  to  friction  is  there- 
fore 250x9=  2,250  lbs. 

Add  the  resistance  owing  to  the  friction  of  the  engine,  150     " 

And  we  have  a  total  resistance  of  the  train,  2,400  lbs. 

The  aggregate  weight  of  the  train  and  engine  in  pounds  is  206x2,240 
-582,400  pounds.  This  divided  by  the  total  resistance,  gives  us  582,400 
-i-2,400=_, ,  ^.-,  as  the  rate  of  inclination  which  corresponds  to  the  angle 
of  repose  for  the  whole  train,  and  dividing  one  mile  5,280  feet  by  242  66, 
we  obtain  2176  as  the  descent  per  mile  equivalent  to  the  angle  of  repose. 

In  practice,  however,  a  greater  expenditure  of  steam  power  will  take  place, 
than  is  required  by  the  above  calculation.  Where  the  grades  are  undulat- 
ing, the  steam  power  has  to  be  kept  up  on  descent  in  order  to  obtain  a  suffi- 
cient accumulation  of  power  to  overcome  the  following  siscents.  And  on 
long  descents,  say  of  45  feet  per  mile,  safety  requires  a  ready  store  of  power 
to  be  applied  for  reversing  the  motion  of  the  engine  in  case  of  accidents. 
Some  loss  of  fuel  will  therefore  be  incurred  from  these  causes. 

No  experiments  have  yet  been  made  by  which  we  can  determine  the  pre- 
cise amount  of  steam  power  required  on  descending  planes,  to  overcome  the 
resistance  of  friction  and  the  atmosphere. 

On  inclinations  of  less  than  thirty  feet  per  mile,  and  on  short  undulating 
gradients,  from  a  level  to  forty-five  feet  per  mile,  we  may  assume  the  saving 
of  power  resulting  from  a  descent  of  thirty-five  feet,  as  equivalent  to  the  power 
required  on  one  mile  of  a  straight  level.  No  power  will  therefore  be  needed 
on  a  descent  of  35  feet  per  mile,  or  planes  exceeding  this  inclination,  provided 
such  descents  are  of  no  great  extent,  and  are  followed  either  by  ascents,  levels, 
or  descents  under  thirty  feet  per  mile.  This  principle,  however,  will  not  ap- 
ply to  long  planes  descending  more  than  thirty -five  feet  per  mile.  On  such 
descents  an  actual  gain  of  power,  resuking  from  accelerated  velocity,  would 
lake  place,  according  to  the  above  supposition.  But  as  it  is  dangerous  to  in- 
crease the  speed  beyond  certain  limits,  or  to  make  use  of  the  accelerating 
force  of  gravity  to  its  full  extent  on  steep  inclines,  nothing  will  be  gained 
from  any  excess  of  gravity,  but  what  is  wanted  to  overcome  the  friction  of 
the  train. 

In  such  cases,  as  for  instance  on  the  eastern  descent  of  the  Allegheny 
mountain,  from  the  west  to  the  east,  we  should  allow,  say  fifty  feet  of  de- 
scent, as  equivalent  to  one  mile  of  level  in  point  of  expense  of  steam  power. 
Or  the  amount  of  steam  power  required  on  one  mile  of  road,  descending 
forty-five  feet,  is  equivalent  to  the  power  expended  upon  a  straight  and  level 
ro»Q  of  ^%-^  or  ,^0  of  *  ^lil®  ™  length. 
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2.     REDACTION    OF    CURVATURE. 

To  exhibit  the  efTcct  which  the  curvature  of  the  road  will  have  upon  the 
locomotive  power,  we  will  adopt,  as  a  basis  for  our  calculations,  the  result 
of  experiments  which  were  made  lor  that  purpose  by  the  engineers  of  the 
Baltimore  and  Ohio  railroad. 

The  resistancf  arisinc:  from  a  curvature  equivalent  to  three  hundred  and 
sixty  degrees  of  deflection,  was  found  to  be  equal  to  the  amount  j)f  resistance 
of  a  straight  and  level  line  of  0  23MmiIts.  The  mechanical  resistance  aris- 
ing from  the  curvature  of  a  line,  will,  therefore,  be  <quivalenl  to  the  resist- 
ance of  a  level  and  straight  line,  the  extent  of  which  is  obtained  by  dividing 
the  aggregate  sum  of  degrees  of  diflection  by  360,  and  multiplying  the  quo- 
tient by  0-238. 

, FTEI,. 

The  quantity  and  cost  of  furl  f()r  transportation  at  difl'crent  speeds  has  been 
ascertained  and  nearlv  reduced  to  a  certain  standard  on  different  roads  in  this 
country  and  in  England.  From  these  facts,  we  have,  with  a  due  regard  to 
circumstances,  allowed  one-fifth  of  a  cent  as  the  average  cost  of  fuel  for  the 
conveyance  of  on<'  ton  gross  weight  of  passcnirer  trains,  over  one  mile  of 
level  and  straight  road,  at  a  velocity  of  twenty  miles  per  hour  ;  and  one-tentli 
of  a  cent  as  cost  of  fuel  for  one  ton  of  freight  train,  over  one  mile  of  level 
and  straight  road,  at  a  velocity  of  ten  miles  per  hour. 

^0^■T    OF    MACIUNfUV    AM)    WEAR    A>'D    TEAR. 

The  wear  and  t<ar  of  tlie  machinery  will  ba  nearly  in  proportion  to  the 
work  performed.  Now,  as  its  capacity  will  be  nearly  regulau  d  to  the  grades, 
the  wear  and  tear  may  be  estimat*  din  proportion  to  the  actual  runnmg  dis- 
tance, including  the  equation  for  the  curvature  of  the  road. 
The  annual  expense  of  wear  and  tear,  and  depreciation  of  a  locomo- 
tive engine  and  tender  for  passenger  trains,  will  be  assumt^  at  '^2,500 
And  the  engine  and  tender  for  freight  trains,  at  2,000 

Of  a  passenger  car.  including  oil,  500 

Freight,  "  "  146 

KEPAin-S    ANT)    SITEHVISION    OF    ROAP. 

The  annual  repairs  of  the  graduation,  culverts,  and  double  railway  track, 
including  the  supervision  of  the  road,  is  estimatt  d  at  $800  per  mile.  The 
annual  repair  of  the  wood-work  of  viaducts  is  tstimated  at  i  per  cent,  on  the 
first  cost. 

TO    rHII.ADEI.PHIA. 

No.  1.  Projected  railroad  from  Cleveland  to  Pittsburg,  13000  miles. 

Harrisburg  and  Pittsburg  railroad,  (middle  route,)  229  57       " 

Harrisburg  and  Philadelphia  railroads,  106  75       " 

Total  distance  from  Cleveland  to  I'hiladelphia,  466  32  miles 

Maximum  gradient,  45  feet  per  mile. 

TO    BALTIMORE. 

No.  2.   Projected  railroad  from  Cleveland  to  Pittsburg,  130  mile«. 

Baltimore  and  Ohio  railroad,  337      " 

Total  distance  from  Cleveland  to  Bahimore,  467  miles. 

Maximum  gradients,  84  and  6(5  feet  per  mile. 

TO    NEW    YORK. 

No.  3.  From  Cleveland  to  Philadelphia  as  bv  route  No.  1,     46632  miles. 
From  Philadelphia  to  New  York  by  railroad,  86  " 

Total  distance  from  Cleveland  to  New  York,  561-32  milea 

,  Maximum  gradient,  45  feet  per  mile. 
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TO    rniLADELFniA  VIA  ERrE. 

No.  4.  By  lakr,  from  Cleveland  to  Erie, 
By  Sunbury  and  Erie  railroad, 
•   Bv  Sunbury  and  Catawissa,   Little  Schuylkill  and 
Susquehanna,  Little  Schuylkill  and  the  Reading 
railroads, 

Tot;il  distance  from  C'lrvelnnd  to  Philadelphia, 
Ma.xiinum  gradient,  6(5  feet  per  mile. 

TO    NEW    YORK    VIA    DUNKIRK. 

No  5    By  lake  from  Cleveland  to  Dunkirk, 
By  New  York  and  Erie  railroad, 
By  Hudson  river,  from  Piermont  to  New  York, 

Total  distance  from  Cleveland  to  New  York, 
Maximum  gradient,  60  feet  per  mile. 

TO    nOSTO.N    VIA    BIFFAJLO. 

No.  G.   By  lake  from  Cleveland  to  Buffalo, 
Uy  Batavia  and  BufTalo  railroad, 
J»y  Rochester  and  Batavia     " 
By  Auburn  an  Rochest(  r       " 
By  Syracuse  and  Auburn      " 
By  Utica  and  Syracuse  " 

By  Utica  and  Schenectady     '• 
By  .Mohawk  and  Hudson      "         (to  Albany,) 
l?y  Western  " 

By  Boston  and  Worcester     " 

Total  distance  from  Cleveland  to  Boston, 
Maximum  gradient,  80  feet  per  mile. 

TO    NEW    yoKK    VIA    BUFFALO. 

No.  7.   By  lake  to  Buffalo, 

Bv  railroads  from  Buffalo  to  Albany,  as  by  route  No. 
(i  and  by  the  New  York  and  Albany  railroad, 

Totiil  distance  from  Cleveland  to  New  York, 
Maximum  gradient,  60  feet  per  mile. 
TO  rniLADELPinA. 
No.  8.   Total  distance  by  railroads  as  by  route  No.  4, 
Maximun>>g^radicnt,  60  feet  per  mile. 

»  TO    rillLADELPHIA. 

No.  9.   Projected  /railroad  via  Meadville,  Allegheny  river, 

KiskiHunetas  and  Conemaugh,  to  the  middle  route,  171 -00  miles. 
Middle  route,  from  the  point  of  intersection,  to  Har- 

risbarg,  187-25      " 

Harrisburg  and  Philadelphia  railroads,  106  75      " 

Total  distance  from  Erie  to  Philadelphia,  46500  miles. 

Maximum  gradient,  52-,Vo  f^'  P^r  "die- 

TO    NEW    YORK    VU   DUNKIRK. 

No.  10.  By  lake  to  Dunkirk,  50  miles 

From  Dunkirk  by  New  York  and  Erie  railroad,  and 

by  Hudson  river,  as  by  route  No.  5,  470      " 

Total  distance  from  Erie  to  New  York,  520  miles. 

Maximum  gradient,  60  feet  per  mile. 
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TO    NEW    YORK    VIA    BXTFFAJLO. 

No.  11.  By  lake  to  Buffalo, 

Railroads  as  by  route  7, 

Total  distance  from  Erie  to  New  York, 
Maximum  gradient,  60  feet  per  mile. 

TO    BOSTON    VIA    BUFFALO. 

No.  12.  By  lake  to  Buffalo, 

Railroads  as  by  route  7, 

Total  distance  from  Buffalo  to  Boston, 
Maximum  gradient,  80  feet  per  mile. 

TO    NEW    YORK BY    RAILJIOAD    AND    RIVER. 

No.  13.   New  York  and  Erie  railroad, 

Hudson  river  from  Piermont  to  New  York, 

Total  distance  from  Dunkirk  to  New  York, 

Max.  gra.  60  ft.  pr  mile,  from  Elmira  to  N.  York, 

TO    PHILADELPHIA BY    RAILROAD. 

No.  14.   New  York  and  Erie  railroad  to  Elmira, 
Williamsport  and  Elmira  railroad, 
Northern  route  of  the  Harrisburg  and  Pittsburg  rail- 
road, as  located  from  Williamsport  to  Harrisburg, 
Harrisburg  and  Philadelphia  railroads, 

Total  distance  from  Ehmkirk  to  Philadelphia, 

Max.  gra.,4o  ft.  pr  mile,  from  Elmira  to  Phila. 
No.  15.   Total  distance  from  Buffalo  to  New  York  by  the 
railroads  to  Albany,  as  by  route  7,  and  the  New 
York  and  Albany  railroad. 

Maximum  gradient,  60  feet  per  mile. 
No.  16.  Total  distance  from  Buffalo  to  Boston,  as  by  rail- 
roads in  route  6, 

TO    NEW    YORK. 

No.  17.  From  Buffaly,  by  the  grand  Erie  canal  and  the  Hud- 
son river, 

TO    PniLADELFHU    FROM    EP>.1E. 

No.  18.  Erie  extension  of  the  Pennsylvania  canal, 
Beaver  division,         "  "  " 

Ohio  river  to  Pittsburg, 
Western  division  of  the  Pennsylvania  canal, 
Portage  railroad,       "  "  " 

Juniata  division,  "  "  "    , 

Eastern,  "  "  '• 

Philadelphia  and  Columbia  railroad, 

Total  distance  from  Erie  to  Philadelphia  by  State 
improvements, 

TO    PHILADELPHIA    FROM    CLEVELAND. 

No.  19.  Ohio  canal  from  Cleveland  to  Akron, 

Pennsylvania  and  Ohio  canal  to  Beaver  division, 
From  point  of  junction  of  P.  and  O.  canal,  by  Beaver 

division,  to  the  town  of  Beaver  on  the  Ohio  river, 
Ohio  river  to  Pittsburg, 
Western  division.  Portage  railroad,  Juniata  division, 

Eeastern  division  and  Columbia  railroad, 

Total  distance  from  Cleveland  to  Philadelphia, 
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RAILWAY    TKAFFXC    IN    ENGLAND. 

Wo  givp  tlio  annf^xwl  extract  from  the  London  Railway  Magazine,  of 
'.i9th  April,  to  show  the  immense  amount  of  travel  in  Great  Britain,  by  rail- 
ways. Tivcniii  villi  lens  of  passengers  carried  on  railways,  besides  all  other 
modes  of  conveyance,  and  at  a  cost  of  £4,000.000  a  year.  It  will  be  hardly 
crcdite<l  here — though  probably  within  the  truth. 

"  The  foilowin^j  calculution  of  the  last  weekly  returns  of  44  railways. 
1,560  miles  in  length,  given  in  our  present  number,  will,  we  believe,  be  of 
interest;  number  of  passengers  on  28  railways,  327,142,  consequently  the 
total  fur  the  wftk  must  be  about  500,000.  I'he  receipts  for  passengers  on 
44  railways.  £GS.H32  17s.  3d.;  ditto  for  goods  on  39  railways,  £22,52(> 
10s.   lid.;  total.  £91,359  8.-?    2d.     This  is  an  average  of  £58^  per  mile 

rier  week.  .   Th<;  traHic,  therefore,  is  certainly  at  the   rate  of  about  four  mil- 
ions  and  a  half  a  year,  and  carryit^g  twenty  millions  of  passengers. 

NAML. 

Brimingham  and  Derby, 

Birmingham  and  Gloucester, 

Hrandhng  Junction, 

<,'hest(  r  and  Birktn, 

Dublin  and  Kingstown, 

Durham  and  Sunderland. 

Edinburgh  and  Glasgow, 

Eastern  Counties, 

(  Uasgow  and  Ayr, 

( Jlasgow  and  Greenock, 

Grand  Junction  and  Ch.  and  Cr , 

(Jreat  North  of  England, 

Great  Western. 

Hull  and  Selhy. 

Liverpool  and  Manchester. 

London  and  Birmingham, 

Ix)ndon  and  IJlackwall, 

Ix)ndon  and  Brighton, 

London  and  Croydon, 

Ijondon  and  Greenwich, 

London  and  South  'VWstcm, 

Manchester,  Bolton,  and  Bury, 

Manchester  and  Birmingham, 

Manchester  and  Leeds, 

Midland  Counties, 

Newcastle  and  Carlisle, 

Newcastle  and  North  Shields, 

Northern  and  Eastern, 

North  Midland, 

North  Union, 

Preston  and  Wyre, 

Sheflield  and  Nuuichester, 

South  Eastern, 

Ulster, 

York  and  North  Midland, 

The  entire  length  of  these  44  railroads  is  only  1560  miles,  whereas  we 
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shall  have  within  16  years,  a  line  of  road,  under  a  uniform  system  of  man- 
agement, of  a  thousand  miles  in  length. 


CANAL    BETWIXT    CAIRO    AND    SUEZ. 

!  We  loam,  on  the  authority  of  a  correspondent  at  Cairo,  that  the  Pa«ha 
i  has  determined  on  constructing  a  canal  between  that  city  and  Suez,  and  that 
the  work  is  to  be  commenced  forthwith.  It  is  expected  that  this  undertaking 
will  not  prove  so  arduous  as  at  first  sight  may  appear  ;  in  many  places  all 
that  is  requisite  to  be  done  being  merely  to  clear  out  the  bed  of  the  ancient 
canal ;  and  as  Mehemet  Ali  has  now  turned  his  sword  into  a  ploughshare, 
it  is  not  improbable  he  may  find  employment  for  some  of  his  troops  on  the 
work.  The  following  particulars  of  this  ancient  canal  may  not  be  uninterest- 
ing to  our  readers : 

The  great  Sesostris  appears  to  have  been  the  first  who  conceived  the  pro- 
ject of  uniting  the  Nile  to  the  Red  Sea  by  means  of  a  canal,  and  actually  com- 
menced this  gigantic  enterprise,  which,  however,  he  did  not  finish.  At  a 
subsequent  period  it  was  resumed  by  one  of  his  successors,  Pharaoh  Necho, 
on  which  occasion  120,000  men  perished.  It  was  not,  however,  then  com- 
pleted, in  consequence  of  the  response  of  the  oracle,  which  was  con- 
sulted by  that  monarch,  to  the  effect  that  "  the  construction  of  the  pro- 
posed canal  would  expose  Egypt  to  the  invasion  of  foreigners  "  During 
the  dominion  of  the  Persians,  however,  it  was  continued  by  Darius,  the  son 
of  Hystas  pes,  and  finally  completed  by  Ptolemy  Philadelphus,  after  whom 
it  was  named.  The  geographer  Strabo  relates  that  it  "  was  furnished  with 
ingeniously  contrived  sluices,  which  were  opened  to  admit  the  passage  of 
vessels,  and  afterwards  very  promptly  shut.'  It  was  140  milts  long,  60 
yards  wide,  and  30  feet  deep.  It  commenced  at  the  Pelusiac,  or  most  east- 
erly branch  of  the  Nile,  near  Bubasatis,  (about  35  miles  north  of  Cairo,)  and 
after  flowing  through  the  lake  Amcr,  like  the  Rhone  through  the  lake  of 
Geneva,  it  terminated  at  Assinie,  a  town  near  the  site  of  the  modern  Suez, 
By  means  of  this  canal,  vessels  from  the  Red  sea,  whf  n  they  reach  the  Pe- 
lusiac branch  of  the  Nile,  could  either  descend  to  the  Egyptian  ports  of  the 
Mediterranean,  or  ascend  the  river  to  Memphis  and  Thebes.  By  furnishing 
an  abundant  supply  of  water  for  irrigation,  it  fertilized  the  desert  on  both 
sides  of  its  banks,  which  were  soon  covered  with  opulent  cities,  among  which 
may  be  mentioned  Phagroniopolis,  Heroopolis  and  Serapeum,  the  positions 
of  which  are  indicated  in  our  chart. 

During  the  Roman  dominion  in  Eg\'pt,  this  canal  was  renewed  or  repair- 
ed by  the  Emperor  Trajan,  who  added  a  branch  to  it,  which  communicated 
with  the  Nile  near  old  Cairo.  This  prolongation  of  the  canal  bore  the 
name  of  the  Emperor,  as  is  explicitly  stated  in  the  following  passage  :  "  Be- 
tween Heliopolis  and  Babylon,  (old  Cairo)  flows  the  river  Trajan." 

Our  correspondent  does  not  inform  us  whether  it  is  in  contemplation  to 
renew  the  whole  of  these  canals,  or  what  deviation  is  contemplated  in  conse- 
quence of  the  Pelusiac  branch  of  the  Nile  being  now  dried  up,  except  that 
the  point  of  junction  with  the  Nile  is  to  be  at  Shubra,  in  order  that  the  city 
of  Cairo  may  derive  benefit  from  the  undertaking. 

We  may  add  that,  although  our  correspondent  was  assured  on  very  good 
■  authority  that  the  work  is  to  be  commenced  immediately,  he  is  rather  skep- 
tical as  to  the  means  possessed  by  the  Pasha  of  carrying  it  into  immediate 
execution. 


Safe  Travelling. — The  Newburyport  Herald  says,  that  '•  On  the  ITlh 
of  June,  ten  thousand  passengers  were  transported  without  the  slightest  ac- 
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eident,  over  the  whole  line  of  100  miles  of  the  Eastern  railroad,  by  day  and 
night.  Eighteen  regular  trains  beside  some  extras  were  run  on  the  road, 
commencing  at  4  o'clock  in  the  morning  and  continuing  until  after  midnight. 


The  following  article,  well  worth  the  attention  of  engineers  and  others 
interested  in  the  improvement  of  the  locomotive,  was  sent  to  us  several 
months  ago,  but  by  accident  was  not  received.  It  has  since  been  published 
in  another  journal,  but  as  we  are  desirous  of  placing  it  upon  our  pages,  wc 
have  thought  proper  to  make  this  explaination. 

LETTER  FROM  CHARLES  MOERING,  ESQ.,  ENGINEER,  TO  MESSRS.  EASTWICK  & 
HARRISON,  LOCOMOTm:  BUILDERS  CORNER  OF  TWELFTH  AND  \\TLLOW  STS., 
PHILADELPHIA. 

Gentlemen — In  complying  with  your  request  to  give  you  my  opinion 
about  your  locomotive  engines,  I  feel  called  upon  to  state  the  grounds  that 
make  this  opinion  what  it  is. 

I  do  this  in  view  of  the  interests  of  science,  no*  intending  to  pass  a  mere 
encomium  upon  the  productions  of  your  establishment.  Every  engineer  is, 
no  doubt,  conversant  with  the  fact,  that  the  power  of  a  locomotive  engine 
not  only  depends  on  the  harmonious  proportions  of  boiler  and  cylinders,  and 
on  the  clever  mechanical  arrangement  to  work  the  pistons  and  transfer  mo- 
tion to  the  driving  wheels  ;  but  every  engineer  must  be  also  aware  of  the 
importance  of  another  fact,  viz  :  the  manner  in  which  this  fawer  is  made 
available  in  order  to  draw  a  maximum  load,  at  a  maximum  speed,  on  a 
railroad. 

In  examining  this  point,  we  firid  that  a  fulcrum  is  required  to  enable  the 
steam  power  to  act  upon  the  weig4it,  or  the  load  to  be  drawn.  This  fulcrum 
in  the  locomotive  engine,  is  evidently  the  grip  of  the  driving  wheels  on  the 
rails,  meaning  the  friction  between  both,  jor  adhesion,  as  it  is  technically 
calleid.  Let  a  locomotive  engine  be  ever  ^^  powerful,  but  take  away  the 
aforesaid  friction,  and  the  wheels  will  slip,  toe  engine  will  draw  nothing. 
This  adhesion,  derived  from  the  pressure  of  the\weight  of  the  engine,  must, 
therefore,  bear  a  certain  proportion  to  the  latter,  its  maximum  will  be  ob- 
tained by  throwing  the  largest,  its  minimum  by  placing  the  smallest  amount 
of  the  engine's  weight  on  the  driving  wheels.  The  minimum,  however, 
has  at  no  time  been  a  desideratum,  as  the  largest  amount  of  adhesion  is  re- 
quired for  enabling  an  engine  of  a  given  power  to  draw  a  maxTr&wn  load  at 
a  maximum  speed. 

In  the  six  wheeled  American  engine,  the  true  offspring  of  American  me- 
chanical talent,  as  possessing  a  fore  truck,  which  affords  a  most  opport«ne 
facility  for  turning  curves,  there  is  but  one  axle  to  bear  the  aforesaid  propor- 
tion of  weight ;  and  this  axle  is  the  driving  axle.  On  its  position,  therefore, 
depended  the  amount  of  weight  to  be  made  available  for  producing  friction. 
As  it  was  found  impossible,  as  well  as  improper  in  practice,  to  place  this  sin- 
gle driving  axle  under  the  centre  of  gravity,  for  the  purpose  of  equilibra- 
ting the  entire  weight  of  the  engine,  there  renuiined  but  two  other  positions, 
viz:   behiyid  and  close  before  the  fire  box. 

To  illustrate  the  effect  in  both  cases,  let  us  suppose  two  engines,  A  and 
B,  eacTi  of  12  tons  weight  in  running  order,  with  cylinders,  boilers  and  driv- 
ing wheels  of  the  same  dimensions,  and  performing  the  same  amount  of  duty 
en  two  roads  of  exactly  the  same  kind. 

In  the  engine  A,  with  the  driving  axle  behind  the  fire  box,  it  was  found 
that  only  half  of  its  weight  was  brought  into  action  for  the  purpose  of  pro- 
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ducing  friction,  amounting  in  this  case  to  —==6  tons. 

In  the  engine  B,  with  the  driving  axle  before  the  firobox,  two-thirds  were 

2x12 

found  available  for  the  same  purpose,  equal  to  — .3— =8  tons.      The  ratio 

tj 

of  adhesion  is,  therefore,  A  :  B=6  :  8,  meaning  that  the  engine  B  possesses  a 
surplus  of  two  tons  in  its  adhesive  power,  otu/,  consequently.,  in  its  capabil- 
ity of  drawing  loads. 

In  further  examining  our  subject,  another  question  arises,  concerning  the 
efTect  of  the  given  ratio  of  adhesion  on  the  rails.  In  the  engine  A  we  have, 
as  mentioned,  six  tons  on  the  drivingaxle.andy  therefore,  three  tons  on  each 
driving  wheel.  In  the  engine  B,  however,  we  find  eight  tons  on  the  driv- 
ing axle,  and,  consequently,  four  tons  on  each  driving  wheel.  The  propor- 
tion of  weight  on  the  rails  is,  accordingly,  A  :  B=3  :  4. 

Supposing  these  two  engines  to  run  at  the  same  speed,  S,  and  assuming 
the  stress  by  impact  upon  the  rails  to  be  represented  approximately  by  the 
speed  muhiplied  into  the  weight  imposed  upon  each  driving  wheel,  then  each 
line  of  rails  would  be  percussed  by  A,  with  Sx3=3S,  and  by  B,  with  Sx4 
=4S. 

This  gives  a  ratio  of  impact  A  ;  B— 3S  :  4S  or  A  :  B=3  :  4 ;  meaning, 
for  the  sake  of  practical  illustration,  that  the  engine  B  will  ruin  the  rails, 
take  them  to  be  thirty-eight  pounds  per  yard,  after  the  lapse  say  of  nine  years  ; 
while  the  engine  A  will  produce  the  same  deterioration  only  after  the  space 
of  twelve  years,  supposing  the  amount  of  traffic  and  other  conditions  to  be 
the  same  in  both  cases. 

Although  no  actual  observations  of  this  nature  have  been  made  with  re- 
gard to  the  rails,  yet  the  average  duration  of  the  wrought  iron  tires  on  the 
driving  wheels,  proves  the  above  proportion  not  to  be  an  incorrect  one*  The 
duration  of  tires  on  engines,  with  the  driving  axle  behvid  the  fire  box,  has 
been  found  to  exceed  the  duration  of  those  on  engines  with  the  driving  axle 
before  the  fire  box  ;  and  taking  the  latter  to  be  nine  months  at  an  average, 
the  duration  of  the  first  has  been  found  to  amount  to  from  twelve  to  fourteen 
months. 

Wronght  iron  rails  being  manufactureti  in  the  same  way  as  tires,  it  can 
be  but  a  fair  assumption,  that  the  duration  of  rails  will  admit  of  the  same 
proximate  scale  given  in  the  above  proportion  of  impact. 

This  brief  exposition,  backed  by  the  ratio  o{  tractive  power.,  A  :  B=6:  8, 
and  by  the  proportion  of  duration^  A  :  B=3  :  4,  m&kc-s  it  obvious  why  the 
diminution  of  impact  in  the  engine  B,  possessing  a  superior  power  of  trac- 
tion, was  found  of  such  great  importance,  and  has  thus  constantly  occupied 
the  attention  of  the  American  machinists  and  engineers.  In  pursuance  of 
this  notion,  the  eight  wheeled  engine  was  started  with  two  driving  axles,  one 
before  and  the  other  behind  the  fire  box. 

Supposing  such  an  engine  C,  to  weigh  twelve  tons,  in  running  order,  and 
of  the  same  dimensions  as  A  and  B,  the  weight  on  the  two  driving  axles 
was  found  to  be  also  two-thirds,  or  eight  tons,  yet  pressing  upon  the  road, 

g 
on  the  four  points  of  contact,  only  with  -  =2  tons. 

The  proportion  of  adhesion,  or  tractive  power,  is,  therefore,  A  :  C— 6  :  8. 
B  :  C=8  :  8,  A  :  B  :  C=6  :  8  :  8. 

The  ratio  of  impact,  or  deterioration  of  the  rails,  being  C  :  A=3  :  3,  C  . 
B=2  :  4,  C  ;  A  :  B=2  :  3  :  4. 
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From  this  we  may  infer  that  rails  lasting  but  nine  years  under  the  per- 
formance of  the  engine  B,  and  twelve  Avhen<3lraveied  upon  by  the  engine  A, 
will  not  meet  with  their  ulterior  destruction  before  eighteen  years,  when  en- 
gines of  the  kind  C,  are  running  upon  them  under  the  aforementioned  sup- 
positions. 

I  can,  therefore,  but  applaud  your  resolution  of  building  systematically  no 
other  engines  but  those  with  eight  wheels — four  driving  and  four  truck 
wheels.  However,  I  feel  myself  called  upon  to  impress  you  with  the  ad- 
vantages that  must  necessarily  result  when  the  number  of  driving  wheels 
can  be  augmented  to  six  or  eight,  without  loosing  that  beautiful  characteris- 
tic of  the  American  engine,  viz;  the  free  vibrating  truck,  which  in  its  office 
of  piloting  the  engine  along  the  track,  I  think  invaluable  for  the  American 
railroads,  with  their  sharp  turns  and  light  superstructure. 

An  engine,  D,  with  three,  and  an  engine,  E,  with/owr  driving  axles,  lend- 
ing an  opportunity  to  make  their  whole  weight  available  for  adhesion,  which 
then  would  be  that  due  to  the  maximum  weight  of  twelve  tons,  in  the  given 
case,  would  certainly  possess  the  greatest  tractive  power,  and  yet  injure  the 
road  in  a  much  less  degree.  The  proportions  of  adhesion,  or  tractive  power, 
would  be  the  following  ones,  supposing  in  every  case  that  the  engine  pos- 
sesses sufficient  power  to  slip  her  wheels  in  pulling  against  a  fixed  point, 
A  ;  B  :  C  :  D  :  E=6  8:8:  12  :  12 ;  and  the  proportions  of  impact,  or  de- 
terioration of  the  rails,  B  :  A  :  C  :  D  ;  E=4  :  3  :  2  :  2  :  Ij. 

I  am  aware  of  all  the  difficulties  attending  what  I  propose,  but  I  feel,  never^ 
theless,  confident  that  "  flexible  coupling  rods,"  permitting  all  the  axles,  with 
the  exception  of  the  main  driver,  to  conform  to  the  radii  of  curves,  are  with- 
in the  pale  of  practical  feasibility.  Only  on  this  condition  should  I  think 
myself  justified  in  preferring  engines  with  a  greater  number  of  driving  axles 
than  two,  were  I  even  inclined  to  overlook  the  greater  complication  that  such 

mechanical  arrangement  must  require.  I  reckon  simplicity  to  be  one  of 
the  cardinal  virtues  in  any  mechanical  apparatus,  and  of  the  most  absolute 
necessity  in  the  locomotive  engine. 

After  this  digression,  permit  me,  gentlemen,  to  come  back  to  the  eight 
wheeled  engine,  C,  as  the  subject  of  my  disquisition.  Great  as  the  improve- 
ment promised  to  be,  in  introducing  the  aforesaid  engine,  the  advantages  de- 
rived thereform  for  the  preservation  of  the  rails,  were,  however,  nearly  losr 
The  difficulty  consisted  in  the  stiff  connection  of  the  lire  box,  boiler,  smoke 
box,  and  pedestals  of  the  driving  wheels,  with  the  frame,  which  acted  like  a 
lever.  Whenever  one  pair  of  dri\'ing  wheels  was  raised,  by  some  irregu- 
lar elevation  in  the  track,  resulting  from  its  bad  condition,  the  other  pair,  in 
consequence  of  the  springs  not  acting  quick  enough  to  force  them  down, 
were  momentarily  lifted  up  by  the  frame,  consequently  without  bearing  their 
due  proportion  of  weight ;  and,  on  the  contrary,  when  one  pair  was  passing 
over  a  depression  in  the  road,  the  other  again,  for  the  same  reason,  had  to 
sustain  nearly  the  whole  amount  of  weight  originally  allotted  to  both  driving 
axles — the  truck  wheels  always  acting  as  a  fulcrum,  and  the  frame,  with  its 
fixed  pedestals  and  the  axles  therein  revolving,  as  the  lever. 

This  could  not  help  injuring  the  road  nearly  in  the  same  degree  as  the 
engine  B  ;  nay,  the  effects  were  still  more  injurious  to  the  engine  C,  itself, 
as  in  the  case  of  the  main  driving  axle  being  suspended  by  the  frame,  in  one 
of  the  aforesaid  elevation  or  depressions  of  the  other  driving  axle,  the  former 
received  its  rotary  motion  from  the  pistons  without  its  fulcrum  or  adhesion 
to  the  rails. 

It  is  but  just  to  say,  gentlemen,  that  you  saved  the  eight  wheeled  engine 
from  becoming  a  mere  notion,  and  that  owing  to  your  exertions,  it  has  been 
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brought  to  such  a  state  of  perfection  as  ought  to  make  the  old  six  wheeler, 
of  the  kinds  A  and  B,  quite  absolete.  It  is  furthermore,  but  justice  to  state, 
that  your  special  adaptation  of  the  lever,  or  balancing  beam,  to  the  use  of 
locomotivf  s  upon  railways,  obviated  the  aforesaid  difficulties  in  such  a  man- 
ner as  to  leave  but  little  to  desire  ;  and  here  I  regret  to  say,  that  some  of  the 
northern  railroads  in  Germany — notwithstanding  the  unqualified  recom- 
mendation of  so  able  an  engineer  as  Mr.  C.  E.  Detraold — hiive  not  adopted 
engines  with  your  improvement. 

I  consider  the  balancing  bram,  supported  in  its  centre  by  a  vertical  shaft, 
resting  on  springs  that  are  attached  by  the  pedestals  to  the  frame,  and  stayed 
on  its  ends  by  two  vertical  pins  abutting  against  the  two  driving  axles,  as  pos- 
sessing, in  an  eminent  degree,  the  two  indispensable  qualities — Jirsl,  of  equal- 
izing the  weight  on  both  driving  axles,  in  whatever  condition  the  road  may 
be,  and,  therelbre,  producing  in  an  eight  wheel  engine  of  twelve  tons,  a  con- 
stant and  equal  adhesion  of  eight  tons,  yet  pressing  the  rails  with  but  two 
tons  ;  and,  second,  of  furthermore  diminishing  the  very  ratio  of  ijnpact  as 
given  above,  the  weight  of  the  engine  b»'ing  suspended  in  the  middle  of  the 
lever  beam,  causing  it  to  fall  only  half  the  depth  of  any  of  the  driving  axlee. 
in  tlieir  passage  over  any  short  or  sudden  depression  in  the  track,  while  the 
engines  A  and  B  must  go  down  the  whole  depth,  as  supported  by  one  axle 
alone,  which  by  increasing  the  height  of  fall,  must  add  to  the  power  of  the 
percussion,  and,  therefore,  ruin  the  road  even  in  a  shorter  period  than  the 
proportionate  number  of  twelve  or  nine  years. 

But  this  is  not  alone  what  dijitinguishcs  your  engines,  the  balancing  beam 
of  your  arrangement  being  now  used  by  nearly  all  the  engine  builders  of 
note  in  the  United  States,  after  having  purchased  the  patent  right  from  you,' 
which  at  once  bespeaks  the  great  merit  and  usefulness  of  your  improvement. 

It  is,  besides,  the  very  simplicity  of  your  engines  that  must  engage  the 
attention  of  even  the  least  observing.  Instead  of  four  eccentrics,  four  eccen- 
tric rods,  four  latches,  and  a  complicated  arrangement  to  put  them  in  and  out 
of  gear,  by  an  extra  hand  lever,  thus  making  three  hand  levers  altogether, 
you  have  but  two  eccentrics,  two  eccentric  rods,  no  latches,  and  a  simple  ar- 
rangement of  the  reversing  valve ;  the  whole  to  be  handled  by  one  and  the 
same  lever,  and  this,  too,  by  moving  it  in  exact  accordance  wuh  the  requir- 
ed movement  of  the  engine. 

It  is  true  that  in  reversing  you  lose  in  speed,  as  the  lead  of  the  slide  no 
longer  takes  place  ;  but  this  loss  I  ihink  of  no  moment,  as  it  only  happens 
when  the  engine  is  backing.  Besides,  the  position  of  your  forcing  pumps 
is  such  as  to  prevent  the  freezing  of  the  water,  an  advantage  of  great  im- 
portance with  locomotion  in  northern  climes. 

Gentlemen,  this  is  my  canded  opinion  about  your  eight  wheeled  engines, 
and  you  are  welcome  to  make  any  use  of  this  document.  Permit  me  to 
avail  myself  of  this  opportunity  to  thank  you  for  your  readiness,  and  the 
frank  and  open  way  in  which  you  satisfied  my  desire  for  information  ;  and 
allow  me  to  assure  you  that  the  modest  and  unostentatious  manner  in  which 
you  spoke  of  your  engines,  trusting  more  to  their  own  merits  than  to  puffing 
and  boisterous  recommendations,  has  most  favorably  impressed  me  with 
your  o\vn  personal  character.         I  am,  gentlemen,  your's,  respectfully, 

CUAKLES    MOERLNG, 

Captain  of  Engineers  in  the  Austrian  Army. 
Philadelphia,  September  1st,  1842. 

DESTRUCTION     OF    THE     ROUND-DOWN-CLITF    BT    GUN-POWDEB. 

You  will  not  be  surprised  to  hear  that  the  announcement  that  an  explosion 
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of  18,000  lbs.  of  powder  was  to  be  made  in  the  Round  Down  Cliff  this  af- 
ternoon brought  in  an  influx  of  stangers  into  this  town ;  still,  though  consi- 
derable, it  was  not  so  large  as  I  had  expected.  Curiosity  was,  I  think,  pa- 
ralyzed by  a  vague  fear  of  danger,  which  kept  some  thousands  at  home  who 
might  have  witnessed  it,  as  the  event  turned  out,  without  the  slightest  shock 
to  their  nervous  system.  The  experiment  succeeded  to  admiration,  and,  as  a 
specimen  of  engineering  skill,  confers  the  highest  credit  on  Mr.  Cubitt,  who 
planned,  and  on  his  colleagues  who  assisted,  in  carrying  it  into  execution. 

Evcrybol^  has  heard  of  the  Shakspeare  Cliff",  and  I  have  no  doubt  that  a 
majority  of  your  readers  have  seen  it.  1  should  fuel  it  a  superfluous  task  to 
speak  of  its  vast  height  were  not  the  next  cliff  to  it,  on  the  west,  somewhat 
higher.  That  cliff  is  Round  Down  Cliff,  the  scene  and  subject  of  this  day's 
operations.  It  rises  to  the  height  of  375  feet  above  high  water  mark,  and 
was,  till  this  afternoon,  of  a  singularly  bold  and  picturesque  character.  To 
understand  the  reasons  why  it  was  resolved  to  remove  yesterday  no  inconsi- 
derable portion  of  it  from  the  rugged  base  on  which  it  has  defied  the  winds 
and  waves  of  centuries,  I  must  make  your  readers  acquainted  with  the  in- 
tended line  of  railway  between  Folkestone  and  this  place. 

At  Folkestone  there  will  be  a  viaduct  of  great  height  and  length.  Then 
there  will  be  a  turmel,  called  from  a  martello  tower  near  it,  the  Tower  Tun- 
nel, one  third  of  a  mile  in  length.  Then  comes  a  cutting  through  the  chalk 
of  two  miles  in  length,  called  Warren's  cutting.  Then  comes  the  Abbott's 
Cliff  tunnel,  one  mile  and  a  quarter  in  length,  and  now  half  finished,  al- 
though only  commenced  on  the  16th  of  August  last.  From  the  Abbott's 
Cliff  tunnel  to  the  Shakspeare  Cliff  tunnel  the  railroad  will  be  under  the 
cliffs  close  to  the  sea,  and  protected  from  it  by  a  strong  wall  of  concrete  two 
miles  long,  and  with  a  parapet  of  such  a  height  as  will  not  preclude  passen- 
gers from  the  splendid  marine  view  which  lies  under  them.  Now  it  wbs 
found  that  when  a  straight  line  was  drawn  from  the  eastern  mouth  of  the 
Abbott's  cliff  tunnel  to  the  western  mouth  of  the  Shakespeare  tunnel,  there 
was  a  projection  on  the  Round  Down  cliff  which  must  be  removed  in  some 
way  or  other  to  insure  a  direct  passage.  That  projection,  seen  from  the 
sea,  had  the  appearance  of  a  convex  arc  of  a  circle  of  considerable  diameter. 
It  is  now  removed,  and  some  idea  of  its  size  may  be  formed  from  the  fact 
that  a  square  yard  of  chalk  weighs  two  tons,  and  that  it  was  intended  by 
this  day's  experiment  to  remove  1,000,000  tons.  Th«  Shakspeare  tunnel  is 
three-quarters  of  a  mile  long,  and  it  is  about  the  same  distance  from  that  tun- 
nel to  the  town  of  Dover. 

Having  premised  thus  much  as  to  the  locality  of  Round  Down  cliff,  I 
now  proceed  to  describe,  as  briefly  as  I  can,  the  means  employed  to  detach 
from  it  such  an  immense  mass  of  solid  matter.  A  horizontal  gallery  exten- 
ded for  about  100  3rards  parallel  with  the  intended  line  of  railway,  from 
which  cross  galleries  were  driven  from  the  centre  and  extremes.  At  the 
end  of  these  cross  galleries  shafts  were  sunk,  and  at  the  bottom  of  each  shait 
was  formed  a  chamber,  11  feet  long,  5  feet  high,  and  4  feet  6  niches  wide. 
In  the  eastern  chamber  were  deposited  5000  lbs.  of  gunpowder,  in  the  west- 
em  chamber  6000  lbs.,  and  in  the  centre  chamber  7000  lbs.,  making  in  the 
whole  18,000  lbs.  The  gunpowder  was  in  bags,  placed  in  boxes.  Loose 
powder  was  sprinkled  over  the  bags,  of  which  the  mouths  were  opened,  and 
the  bursting  charges  were  in  the  centre  of  the  main  charges.  The  distance 
of  the  charges  from  the  face  of  the  cliff  was  70  feet  at  the  centre  and  about 
56  feet  at  each  end.  It  was  calculated  that  the  powder,  before  it  could  find 
a  Tent,  mutt  move  100,000  yards  of  chalk,  or  300,000  tons.  It  was  also 
confidently  expected  that  it  wmld  move  1,000,000  tons.  > 
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The  following  preparations  were  made  to  ignite  this  enormous  quantity 
of  powder.  At  the  back  of  the  cliff  a  wooden  shed  was  constructed,  in 
which  three  electric  batteries  were  erected.  Each  battery  consisted  of  18 
Daniels'  cylinders,  and  two  common  batteries  of  20  plates  each,  to  which 
were  attached  wires  which  communicated  at  the  end  of  the  charge  by  means 
of  a  very  fine  wire  of  platina,  which  the  electric  fluid  as  it  passed  over  it, 
made  red  hot,  to  fire  the  powder.  The  wires  covered  with  yarn  were  spread 
upon  the  grass  at  the  top  of  the  clifi",  and  then  falling  over  it  were  carried 
to  the  eastern,  the  centre,  and  the  western  chamber.  Lieutt  nant  Hutchinson 
of  the  Royal  engineers,  had  the  command  of  the  three  battcrii  s,  and  it  was 
arranged  that  when  lie  fired  the  centre,  Mr.  Hodges  and  Mr.  Wright  should 
simultuneou^ly  fire  the  eastern  and  western  batteries,  to  ensure  which  they 
practised  at  them  for  several  previous  days.  The  wires  were  each  1,000 
feet  in  length,  and  it  was  ascertained  by  experiment  that  the  electric  fluid 
will  fire  powder  at  a  distance  of  2,300  feet  of  wire.  After  the  chambers 
were  filled  with  powder,  the  galleries  and  passages  were  all  tamped  up  with 
dry  sand,  as  is  usually  the  case  in  all  blasting  operations. 

At  9  o'clock  A.  Al.,  a  red  flag  was  hoisted  directly  over  the  spot  selected 
for  the  explosion.  The  wires  were  then  tested  by  the  galvanometer,  the  bat- 
teries were  charged,  and  every  arrangement  completed  for  firing  them. 

It  was  arranged  that  the  explosion  should  take  place  at  2  o'clock  ;  at  that 
time  there  was  an  immense  concourse  of  people  assembled.  In  a  marquee 
erected  near  the  scene  of  operation,  for  tne  accommodation  of  the  directors 
and  distinguished  visitants,  we  observed  among  the  number  assembled,  Sir 
John  Herschell,  General  I'asley,  Colonel  Rice  Jones,  Mr.  Rice,  M.P.,  Pro- 
fessors Sedgwick  and  Airy,  the  Rev.  Dr.  Cope,  and  there  was  also  a  strong 
muster  of  engineers,  among  whom  were  Mr.  Tierney  Clark,  Mr.  John 
Braithwaite,  Mr.  Charles  May,  Mr.  I^ewis  Cubitt,  and  Mr  Frtd.  Braith- 
waite  ;  the  engineers  and  directors  of  the  Greenwich,  Croydon,  Brighton, 
and  South  Eastern  railways,  besides  numerous  foreigners  of  eminence. 

At  10  minutes  past  2,  Mr.  Cubitt,  the  company's  engineer  in  chief,  ordered 
the  signal  flag  at  the  western  marquee  to  be  hoisted,  and  that  was  followed 
by  the  hoisting  of  all  the  signal  flags.  A  (juartcr  of  an  hour  soon  passed 
in  deep  an.\i(  ty.  A  number  of  maroons,  in  what  appeared  to  be  a  keg, 
was  rolled  over  the  clilf,  and  on  its  explosion  whh  a  loud  report,  all  the 
flags  were  hault-d  down.  Four  more  minutes  passed  away,  and  all  the 
flags  except  that  on  the  point  to  be  blasted  were  again  hoisted.  The  next 
minute  was  one  of  silent  and  breathless  and  impatient  expectation.  Not  a 
word  was  uttered,  except  by  one  lady  ;  who  when  too  late,  wished  to  be  at 
a  greater  distance.      Galeatvm  sero  dvelli  panitet.     Exactly  at  26  minutes 

fiast  2  o'clock  a  slight  twitch  or  shock  of  the  ground  was  felt,  and  then  :i 
ow,  faint,  indistinct,  indescribable  moaning  subterranean  nimble  was  heard, 
and  immediately  afterwards  the  bottom  of  the  clifl  b<  gan  to  belly  out,  and 
then  almost  simultateously  about  500  feet  in  breadth,  with  reference  to  the 
lailway's  length  of  the  summit  began  gradually  to  sink. 

There  was  no  roaring  explosion,  no  bursting  out  of  fire,  no  violent  and 
crashing  splitting  of  rocks,  and  what  was  considered  extraordinary,  no  smoke 
whatever  ;  for  a  proceeding  of  mighty  and  irrepressible  force,  it  had  little  or 
nothing  the  appearance  of  force.  The  rock  seemed  as  if  it  had  exchanged 
its  solid  for  a  fluid  nature,  for  it  glidt-d  like  a  stream  into  the  sea,  which  was 
at  a  distance  of  about  100  yards,  perhaps  more,  from  its  base,  tearing  up  the 
beach  in  its  course,  and  forcing  up  and  driving  the  muddy  substratum  to- 
gether with  some  debris  of  a  former  fail,  violently  into  the  sea,  and  when 
the  mass  has  finally  reached  its  resting  place  a  dark  brown  color  was  soon 
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on  different  parts  of  it,  which  had  not  been  carried  off  the  land  ;  the  shatter- 
ed fragrnents  of  the  cliff  are  said  to  occupy  an  area  of  15  acres,  but  we  should 
{udge  it  to  be  much  li  ss.  I  forgot  to  minute  the  time  occupied  by  the  descent, 
»ut  I  calculate  that  it  was  about  four  or  five  minutes.  The  first  exclamations 
which  burst  from  every  lip  was,  "  Splendid,  beautiful !"  the  next  were  iso- 
lated cheers,  followed  up  by  three  times  three  general  cheers  from  the  spec- 
tators, and  then  by  one  cheer  more.  These  were  caught  up  by  the  groups 
on  the  surrounding  downs,  and,  as  I  am  informed,  by  the  passengers  in  the 
steamboats.  All  were  excited,  all  were  delighted  at  the  success  of  the  ex- 
periment, and  congratulation  upon  congratulation  flowed  in  upon  Mr.  Cubitt 
for  the  magnificent  manner  in  which  he  had  carried  his  project  into  execu- 
tion. 

As  a  proof  of  the  easy,  graceful  and  swimming  style  with  which  Round 
Down  Cliff,  under  the  gentle  force  and  irresistible  influence  of  Plutus  and 
Pluto  combined,  curtseyed  down  to  meet  the  reluctant  embraces  of  astonished 
Neptune,  I  need  only  mention  that  the  flagstaff,  which  was  standing  on  the 
summit  of  the  cliff  before  the  explosion  took  place,  descended  uninjured  with 
the  fallen  debris. 

No  fossil  remains  of  the  slighest  importance  were  brought  to  light,  which 
was  a  matter  of  disappointment  to  many.  A  very  few  even  of  the  most  or- 
dinary character  were  found  among  the  mass,  which  it  may  well  be  imagin- 
ed was  soon  after  the  explosion,  teeming  with  the  curious  multitude  from  the 
cliffs  above,  anxious  to  obtain  some  relic  of  the  event. 

On  examining  the  position  occupied  by  the  debris  of  the  overthrown  cliff, 
we  were  much  pleased  to  find  it  more  favorably  disposed  than  we  could  have 
conceived  possible.  Instead  of  occupying  the  site  of  the  proposed  railway 
at  the  foot  of  the  cliff,  it  had  by  its  acquiri-d  velocity  slid  past  it,  and  left  com- 
paratively little  indeed  to  be  removed.  At  some  considerable  distance  from 
the  cliff,  the  fragments  appeared  to  be  heaved  up  into  a  ridge,  higher  than 
any  other  part,  forming  a  small  valley  towards  the  cliff,  and  another  sea- 
ward, beyond  which  a  second  ridge  appeared,  when  it  finally  slopes  off  to- 
wards the  sea.  The  chalk  was  by  no  means  hard,  and  appeared  thorough- 
ly saturated  with  water.  The  great  bulk  of  the  fragments  ranged  from  about 
two  to  perhaps  eight  or  ten  cubic  feet,  although  we  observed  a  vast  number 
of  blocks,  which  contained  from  two  to  three  cubic  yards  and  upwards,  one 
of  which  was  driven  some  distance  into  the  Shakspeare  tunnel  without  do- 
ing injury  to  the  brickwork.  There  was  very  little,  indeed,  of  what  might 
be  termed  rubbish  in  the  mass. 

Previous  to  the  explosion,  we  had  heard  it  stated  that  about  a  million  yards 
were  expected  to  be  detached  ;  indeed  the  Railway  Times  so  stated  it,  on  the 
21st  ultimo,  apparantly  from  authority,  and  after  the  explosion  took  place,  it 
was  publicly  asserted  by  one  of  the  officials,  that  three  quarters  of  a  million 
of  cubic  yards  had  come  down.  Now,  on  cubing  the  stated  dimensions  of 
the  mass,  which  were  given  as  under  300  feet  in  height  by  say  50  feet  long- 
er than  the  gallery,  which  would  therefore  be  350  feet,  by  an  average  thick- 
ness or  depth  from  the  face  of  the  cliff  of  GO  feet,  we  shall  have  233,333 
cubic  yards  ;  but  as  the  present  face  slope  of  the  cliff  is  greater  than  before, 
the  average  thickness  perhaps  might  be  increased  to  75  feet,  which  would 
make  the  quantity  291,666  cubic  yards,  from  this  is  to  be  deducted  50,000 
yards,  the  estimated  quantity  to  be  now  shifted  in  forming  the  road,  we  shall 
then  have  30,000  yards  effectively  removed  by  the  expenditure  of  one  ton 
of  powder.  We  understand  that  Mr.  Cubitt,  the  engineer,  afterwards  stated 
that  a  saving  of  six  months'  work  and  £7,000  expenditure  was  effected  by 
tbif  blast     Now  allowing  6d.  per  yard  for  the  removal  of  the  quantity  now 
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required  to  be  shifted,  w  hich  would  amount  to  £1 ,250,  and  £500  for  the  powder 
used  in  the  blast,  the  cost  of  forming  the  galleries,  tamping,  etc.,  we  shall  find 
that  this  mass  has  been  removed  at  a  cost  of  1  44  pence  per  yard.  Again, 
taking  Mr.  Cubitt's  statement,  that  a  saving  has  been  effected  of  $7,000,  to 
which,  if  we  add  the  £1,750,  expenditure  by  the  present  plan,  we  shall  find 
that  he  estimated  the  cost  of  removal  by  hard  labor,  at  rather  less  than  Tjd. 
per  yard. 

We  felt  an  interest  in  examining  the  beds  and  fissures  of  the  chalk  in  the 
neighborhood  of  this  blast,  which  clearly  indicated  that  the  plan  of  removal 
adopted  by  Mr.  Cubitt,  was  not  only  the  cheapest,  but  the  safest  method  which 
could  have  been  adopted.  The  vertical  fissures  which  here  traverse  the 
chalk  appear  to  lie  pretty  nearly  parallel,  and  at  a  slope  perhaps  of  one-fifth 
to  one-tenth  to  one.  It  was  in  one  of  these  fissures  that  the  whole  mass 
parted  and  slipped  down,  on  which  we  believe  it  had  set  previously,  no  doubt 
brought  about  by  the  infiltration  of  water  more  than  the  sapping  of  the  base 
by  the  sea.  So  treacherous,  indeed,  was  this  chalk,  that  if  we  arc  rightly 
informed,  a  mass  equal  nearly  in  bulk  to  that  blasted  on  Thursday  came 
dowTi  unexpectedly  some  lime  since  in  the  night  time,  burying  in  its  ruins  a 
watchman  or  foreman  belonging  to  that  part  of  the  line.  In  the  zigzag  gang- 
ways cut  along  the  face  of  the  cliff,  to  enable  persons  to  ascend  to  the  sum- 
mit— this  sliding  of  the  chalk  where  those  vertical  fissures  are  intersected, 
appears  very  frequently,  inspiring  the  passer-by  with  a  feeling  of  great  inse- 
curity. How  far  the  water  might  be  intercepted,  or  otherwise  be  prevented 
from  filtering  through  these  fissures  is  a  question  of  great  importance,  and 
would  not,  we  think,  be  one  of  difficult  remedy.  It  also  becomes  a  matter 
of  interesting  inquiry  as  to  the  effect  which  a  lesser  quantity  of  powder  would 
have  had,  deposited  and  fired  in  the  same  manner.  Would  it  only  have  made 
the  mass  insecure,  or  caused  a  partial  sliding  down,  rendering  it  then  more 
difHcult  of  removal  by  hand  than  at  first  ?  The  proportion  of  powder  which 
Mr.  Cubitt  employs  in  his  blasting  operations  we  understand  is  determined 
thus :  "  The  cube  of  the  line  of  least  resistance  in  feet,  gives  the  quantity  in 
half  ounces  ;"  but  in  this  case  there  does  not  appear  to  have  been  any  such 
quantity  employed,  though  much  more  than  heretofore  is  found  necessary  in 
usual  blasting  operations.  Perhaps  the  most  •urious  circumstance,  connect- 
ed with  the  operation,  was  the  apparent  absence  of  shock  on  the  firing  of  the 
charge  on  some  spots  in  the  immediate  vicinity,  while  at  other,  far  more  dis- 
tant, it  was  clearly  perceptible.  Thus,  where  the  batteries  were  placed,  those 
in  charge  of  them  thought  the  charge  had  missed  fire,  from  their  being  in- 
sensible to  any  shock,  while  at  five  times  the  distance  along  the  face  of  the 
cliff,  it  was  clearly  felt.  But  even  along  the  face  of  the  cliff  it  was  very 
evkient  that  the  shock  was  felt  by  some  and  not  by  others,  though  standing 
within  a  few  yards  of  each  other. 

Junction  of  the  Rhine  and  Danube. — The  canal  connecting  these  two 
great  rivers  of  Europe,  was  nearly  completed  at  the  last  accounts.  It  was 
to  have  been  opened  for  navigation  in  a  few  days,  between  Nuremburg  and 
Bamberg,  and  shortly  after,  through  its  whole  extent,  from  Danube  to 
Mayn. 
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The  resolution  of  the  legislature  of  New  York  calling  for  information 
from  Railroads,  is  cfivcn  below.  This  movement  will  procure  the  annual 
publication  of  a  series  of  returns,  similar  to  those  made  to  the  Massachusetts 
legislature,  and  which  have  materially  influenced  the  character  of  railroads 
by  presenting  in  a  condensed  form  the  accurate  results  of  each  years'  oper- 
ation— which  results  have  uniformly  proved  highly  favorable  to  the  repuu- 
tion  of  railroads.  Viewed  in  this  light  we  may  pronounce  thi^  an  impor- 
tant step  in  the  progress  of  railroads  in  our  State. 

STATE    OF    NEW    YORK.       IN    ASSEMBLY,    FEBECAB.Y   2,    1843. 

On  motion  of  Mr.  Hathaway — Resolved^  That  the  several  railroad  com- 
panies in  this  State  be  and  are  hereby  required  to  make  their  aimual  reports 
to  the  Secretary  of  State,  by  the  first  day  of  February  in  each  year,  which 
reports  shall  embrace  the  business  of  the  preceding  year  to  the  first  day  of 
January,  and  shall  state  the  length  of  their  road  in  operation ;  cost  of  con- 
struction ;  income  from  passengers,  from  freights  and  from  all  other  sour- 
coe  ;  the  number  of  through  and  way  passen^rs,  and  the  receipts  from  each 
class ;  their  expenses  for  repairing  and  running  the  road  and  for  construc- 
tion, which  two  items  shall  include  all  their  expenditures ;  the  amount  of 
dividends ;  the  number  of  locomotives  ;  of  passenger,  freight,  mail  and  other 
cars ;  the  number  of  machine  shops ;  the  number  of  horses ;  the  average 
ii'imbor  of  men  in  the  employment  of  the  company ;  the  nimiber  of  miles 
run  by  passage  trains,  by  freight  and  all  other  trains  ;  and  that  the  Secretary 
of  State  be  requested  to  put  such  information  in  a  tabular  form,  and  prepare 
It  and  the  reports  in  one  document,  for  printing,  for  the  use  of  the  legislature. 

Resolved,  That  the  Secretary  c-f  State  be  requested  to  communicate  the 
foregoing  resolution  to  the  Presidents  of  the  several  Railroad  companies 
in  this  State.     By  order.  H.  N.  Wales,  Clerk. 

State  of  New  York,  Secretari/i  office.  I  certify  the  above  to  be  a  true 
copy  from  the  original  on  file  in  this  office. 

(Signed,)  S.  Young,  Secretary  of  State. 

The  proceedings  of  the  Railroad  Convention  lately  held  at  Albany,  are 
deserving  of  notice  in  the  pages  of  this  Journal,  as  showing  a  design  to  ac- 
13  "•• 
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commodate  the  public  by  frequent  trains  and  low  fares.     An  attentive  exam- 
ination will  show  no  spirit  or  disposition  to  anything  improper 

At  a  meeting  of  Delegates  from  the  several  Railroad  companies  between 
the  Hudson  river,  and  Buffalo,  held  at  the  American  hotel  at  Albany,  on  the 
31st  day  of  January,  1843,  pursuant  to  notice,  H.  B.  Gibson  was  apointed 
piesident,  and  Charles  Stebbins,  secretary. 

The  following  Delegates  appeared,  viz  : 

Attica  and  Buffalo — H.  Hawkins,   V.  R.   Hawkins,  J.   P.  Veeder. 

Tonawanda — H.  J.  Redfield,  Jona.  Child. 

Auburn  and  Rochester — H.  B.  Gibson,  J.  Fellows,  D.  S.  Skaatts,  Chaa. 
Se}Tnour,  Robert  Higham. 

Auburn  and  Syracuse — G.  B.  Throop,  T.  Y.  Howe,  Jr.,  E.  William? 

Syracuse  and  Utica — J.  Wilkinson,  Holmes  Hutchinson,  A.  Burt,  C. 
Stebbins. 

Utica  and  Schenectady — E.  Corning,  L.  Benedict,  W.  C.  Young. 

Mohawk  arul  HvAson—S.  Stevens. 

Troy  and  Schenectady — R.  P.  Hart,  and  B.  Marshall. 

Resolved.,  That  Mr.  Weld  of  Boston,  be  invited  to  attend  this  convention 
as  an  honorary  member. 

Resolved,  That  a  committee  of  one  from  each  d«^legati(jn  be  appointed  by 
such  delegations  to  report  upon  the  subjects  to  be  acted  upon  by  this  conven- 
tion and  that  such  committee  report  at  3  o'clock,  P.  M.  • 

The  following  committee  were  appointed,  H.  Hawkins,  J.  Child,  H.  B 
Gibson,  T.  Y.  Howe,  J.  Wilkinson,  L.  Benedict,  S.  Stevens,  R.  P.  Hart. 

The  following  resolutions  were  reported  by  the  committee  and  adopted  by 
the  convention. 

1.  Resolved,  That  it  is  expedient  to  run  the  daily  lines  between  Buflalo 
and  the  Hudson  river  connecting  with  the  morning  and  night  boats  on  the 
Hudson  river  out  of  Albany  and  Troy  and  that  each  line  be  run  in  2.'5 
hours,  including  stops  and  that  the  same  be  apportioned  as  follows : 

Buffalo  to  Rochester  6  hours — Rochester  to  Auburn  6  hours — Auburn 
to  Syracuse  2  hours — Syrac^ise  to  Utica  4  hours — Utica  to  Albany  and 
Troy  7  hours — 25  hours ;  and  that  the  time  of  starting  from  each  end  oi 
the  road  for  the  two  trains  be  as  follows  : 

Buffalo  6  A.   M.  Albany  and  Troy,  6  A.   M. 

'•  '      4  P.   M.  Schenectady,  8  A.  M. 

Albany  and  Troy,  7  P.  M. 
Schenectady,  9  P.  M. 

2.  Resolved,  That  passengers  ought  to  be  allowed  to  pay  their  fare  and 
direct  their  baggage  to  such  places  upon  the  route  as  they  may  deem  projXT, 
and  that  the  superintendent  of  the  several  roads  be  directed  to  dense  and 
execute  a  system  to  carry  out  this  resolution  under  the  executive  committees 
of  their  roads. 

3.  Resolved,  That  baggage  masters  be  employed  at  the  joint  expense  of 
the  several  companies  between  Albany  and  Buffalo,  to  accompany  each  train 
and  ticket  and  take  charge  of  baggage  bf  twecn  those  points,  wno  shall  be 
paid  by  each  company  in  proportion  to  their  length  ana  amount  of  receipts, 
and  that  the  details  of"  the  plan  to  carry  out  this  arrangement  be  refcrrea  to 
the  superintendents  of  the  several  roads. 

4.  Resolved,  That  it  is  expedient  that  the  car  houses  on  the  line  betAVccn 
the  Hudson  river  and  Buffalo,  inclusive,  should  be  closed,  and  the  passen- 
gers relieved  from  the  press  and  inconvenience  of  being  crowded,  in  the 
■everal  car  hooses  by  persons  who  may  resort  there  from  curiosit)'. 
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5.  Resolccd,  That  it  is  expedient  that  a  third  run  be  made  between  the 
Hudson  river  and  Buffalo,  leaving  the  Hudson  river  at  10  o'clock  P.  ^J., 
and  Buffalo  at  12,  noon,  at  uniform  prices  of  2^  cents  per  mile  for  one 
description  of  cars,  and  1 J^  cents  per  mile  for  emigrant  cars,  and  that  jt 
be  referred  to  the  superintendents  of  the  several  roads,  under  the  direction  of 
the  executive  committees,  to  arrange  the  arrivals  and  departures  at  the  in- 
termediate points  on  the  line,  and  other  matters  in  cormection  therewith. 

6.  Resolved,  That  the  superintendents  of  the  several  companies,  under 
the  direction  of  the  executive  committees,  devise  and  carry  into  effect  a  sys- 
tem of  taking  fare  through  the  line,  each  way,  for  all  the  trains,  of  convey- 
ing and  ticketing  baggage,  and  such  sj'Stem  for  securing  the  emigrant  travel 
as  may  be  necessar\'. 

7.  Resolved,  That  a  committee  of  one  from  each  company  be  appointed 
by  the  delegates  now  present,  to  consider  and  digest  a  plan  of  stockmg  the 
passenger,  baggage  and  freight  cars,  on  the  line  between  Albany  and  Roch- 
ester ;  and  ultimately,  when  the  line  is  completed,  to  Buffalo ;  and  report 
the  same  to  their  several  companies  for  consideration. 

8.  Resolvfl,  That  during  the  winter  months,  the  train  shall  leave  Buffa- 
lo at  7,  A.  M..  and  reach  and  remain  over  at  Syracuse ;  and  leave  Albany 
at  9,  A.  M.,  and  stay  over  night  at  Auburn ;  so  that  the  passage  betwftn 
Albany  and  Buffalo  may  be  made  in  two  days,  and  that  it  be  referred  to  the 
superintendents  of  the  several  roads,  under  the  direction  of  the  executive 
committees,  to  carry  this  out,  and  this  to  take  effect  on  Monday,  the  6th  Feb- 
ruarj'  instant. 

9.  Resolved,  That  a  copy  of  the  proceedings  of  this  meeting  be  furnish- 
ed to  each  company. 

10.  Resolved,  That  the  two  first  lines  commence  on  the  15th  of  March 
next,  and  the  third  line  on  the  opening  of  the  canal. 

11.  Resolved,  That  the  several  companies  should  be  responsible  to  each 
other  for  all  money  received  by  their  respective  receivers,  who  are  severally 
appointed  by  such  companies. 

12.  Resolved,  That  the  several  compaziies  upon  the  railroad  line  will 
not  employ  persons  in  the  business  of  transportation  who  ever  drink  intoxi- 
cating liquors. 

13.  Resolved,  That  this  convention  deprecate  the  practice  of  employing 
runners  at  a  distance  from  the  respective  railroads  as  destructive  to  the  inter- 
ests of  the  stockholders  and  vexatious  to  the  travelling  public,  and  that  so 
far  as  in  our  power,  we  will  use  our  influence  against  any  company  who 
shall  hereafter  employ  any  runner  or  agent  ^t  any  other  place  than  on  the 
line  of  the  road,  at  or  near  their  depot. 

14.  Resolved,  That  the  superintendents  of  the  several  roads  be  specially 
charged  with  the  duty  of  gi^'ing  extensive  circulation  by  publication  as  may 
be  deemed  necessary,  of  the  limes  of  running  such  tram  and  the  prices  be- 
tween Albany  and  Buffalo,  through  the  United  States,  at  the  expense  of  the 
several  companies,  in  proportion  to  their  length  and  amount  of  receipts,  and 
that  the  proceedings  of  this  convention  be  published  in  the  papers  of  this  city. 

The  convention  adjourned  without  day. 

H.  B.  Gibson,  President. 
C.  Stebbiks,  Secretary. 


LEGlSLATrVE-  INTERFEREKCE    WITH    RAILROAD    MAKAGEMEXT. 

A  bill  relative  to  railroads,  having  been  reported  in  the  legislature  of  this 
State,  which  seems  to  us  one  of  the  most  monstrous  absurdities  of  the  day. 
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we  hare  thought  proper  to  place  upon  record  our  stntiments,  although  we 
entertain  no  doubt  as  to  the  ukimate  fate  of  the  measure. 

The  report  and  bill  seem  to  be  founded  upon  petitions  setting  forth  the 
suspicion  of  a  hideous  combination  between  certain  railroads,  to  cheat  the 
people,  to  play  into  each  others  hands,  and  finally,  to  do  something  dreadful 
— we  do  not  exactly  know  what,  but  the  report  appears  to  apprehend  the 
subversion  of  the  State  government. 

The  main  points  of  the  report  are  as  follow : — All  combinations  of  natu- 
ral persons  are  suspicious ;  when  the  rights  of  others  are  to  be,  or  may  be 
injuriously  affected,  they  are  illegal. — Corporations  are  not  exempt  from  the 
liabilities  of  individuals.  Then  follows  an  illustration,  drawn  from  monied 
institutions,  which  would  equally  apply  to  temperance  societies. — Moreover 
railroad  companies  can  give  free  rides  to  Editors,  Judges  and  Legislators, 
and  so  bribe  them.  The  use  of  motive  power,  etc.,  belonging  to  one  com- 
pany, on  the  road  of  another,  forms  a  "  union  of  strength  and  power  which 
caimot  be  controlled,  and  is  beyond  the  reach  of  every  legitimate  power 
known  to  the  government."  The  gullability  of  the  travelling  public,  is 
such,  that  they  may  be  induced  to  purchase  tickets  for  a  road  over  which 
they  do  not  desire  to  travel.  Passengers  may  be  "  seduced"  even  from  the 
decks  of  canal  boats. 

To  obviate  all  these  evils,  the  bill  proposes  to  enact,  that  the  fiire  prepaid 
for  any  road  may  be  demanded  back  within  20  minutes  afler  arriving  at  the 
end  of  the  previous  road  ;  that  whenever  two  roads  unite,  in  all  cases,  a  stop 
of  30  minutes  must  be  made ;  that  equal  facilities  (?)  be  granted  by  ^erj' 
railroad  between  the  Hudson  river  and  lake  Erie,  to  every  other  railroad, 
for  the  purpose  of  procuring,  carrj-ing  and  transporting  passengers,  etc.  ; 
that  there  shall  be  admitted  to  the  car  house  of  each  company  two  rimners 
of  any  railroad,  steamboat,  packet  boat  or  stage  line ;  but  that  these  runners 
shall  not,  under  the  penalty  of  a  misdemeanor,  solicit  passengers !  ! !  The 
bill  further  pro\'ides,  that  every  car  for  passengers  shall  have  glass  windows 
— be  lighted  by  night,  and  have  "  comfortable  cushioned  seats  with  cushion- 
ed backi^ — that  these  cars  shall  always  be  run  in  the  rear  of  every  baggage, 
freight,  or  mail  car.  It  finally  provides  that  each  company  shall  use  none 
but  its  own  cars,  motive  power,  etc.,  under  the  penahy  of  8200. 

Such  are  the  provisions  of  the  bill,  which  might  be  styled,  a  bill  to  inter- 
fere with  railroad  management — to  incommode  travellers — to  patronise  run- 
ners— to  prevent  the  transportation  of  emigrants,  and  "  to  give  every  thing 
to  every  body." 

Since  our  examination  of  this  document,  we  have  received  the  remon- 
strance against  it  by  the  companies  on  the  line,  from  Schenectady  to  Buflaio. 
There  is  much  good  sense  in  this  paper,  and  we  give  below,  several  passa- 
ges which  show  the  folly  of  any  interference,  although  tkere  are  many 
points  upon  which  we  hardly  think  any  argument  need  have  been  offered, 
unless  to  rebut  absurd  charges.  We  are  averse  from  meddling  with  the  pol- 
itics of  these  matters,  but  we  certainly  hope  that  such  proceedings  may  here- 
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after  be  rare,  both  for  the  safety  and  comfort  of  the  travelling  public,  as  ■well 
as  for  the  credit  of  our  State. 

"  The  term  monopoly  has  become  of  very  general  use  and  application, 
and  is  quite  common  in  respect  to  railroads.  When  a  measure,  an  improve- 
ment, or  in  short  anything,  is  qbjected  to  because  it  is  a  monopoly,  it  may  be 
well  to  consider  whether  its  bdiug  so  is  ^part  of  its  nature,  and  essential  to 
its  continuance,  or  whether  it  ckn  be  divested  of  this  feature  and  still  be  use- 
ful, available,  or  capable  of  existence. 

It  is  the  law,  or  a  grant,  that  gives  a  monopoly  character,  if  anything 
does.  Now  we  suppose  that  no  law  can  relieve  a  railroad  in  this  respect, 
unless  it  destroys  it  We  doubt  not,  that  all  those  who  object  to  railroads, 
as  monopolies,  do  not  urge  this  because  they  wish  all  railroads  destroyed, 
but  from  a  want  of  reflection.  The  railway  including  its  motive  power, 
passage  and  freight  property',  is  altogether  a  single  machine  or  power ;  and 
It  Ls  as  impossible  for  any  foreign  association  or  individual  to  come  in  and 
use  it,  as  they  or  he  please,  as  for  two  different  sets  of  men  to  manage  a 
steamboat  at  the  same  time,  each  resolved  to  go  their  own  way.  A  single 
power  and  policy  is  necessary  to  control  and  operate  a  railway  successfully 

To  object  to  it  therefore,  because  it  is  a  monopoly,  is  either  saying,  that 
the  individual  making  the  proposition  ought  to  come  in  and  have  his  way 
upon  it,  and  thus  for  the  time  be  himself  the  monopolist,  or  that  the  thing 
itself  should  be  abandoned  because  he  cannot  have  what  he  conceives  to  be 
his  share  in  the  monopoly." 

"  The  great  bulk  of  the  capital  of  railroad  companies  is  invested  in  the 
road-bed  and  the  tracks,  where  it  remains  incapable  of  transfer,  and  only  pro- 
ductive by  having  the  largest  amount  of  business  done  over  it  Several 
companies,  upon  the  same  line  of  railway,  must  necessarily  manage  V  har- 
mony ;  or  the  use  of  the  line,  to  the  public,  is  lost  This  is  so  unlike  the 
operation  of  moneyed  or  other  corporations,  that,  to  deduce  the  power,  or 
the  danger  of  their  uniting  their  capitals,  becatise  the  several  companies 
upon  the  railroad  line  from  the  Hudson  river  to  Buffalo,  by  acting  in  har- 
mony, seek  to  make  the  passage  in  25  hours,  must  be  by  a  course  of  reason- 
ing too  attenuated  for  ordinary  comprehension.  To  denominate  the  meas- 
ures which  railroad  companies,  upon  a  continuous  line,  must  adopt  as  com- 
binations, or  confederacies,  is  such  a  misapplication  of  terms  as  ^%-ant  of 
knowledge,  or  the  rival  feelings  of  competing  lines  can  only  account  for. 

The  application  of  such  terms  to  this  railroad  line  may  be  made  with 
equal  force  against  the  arrangements  from  Albany  to  Boston,  or  to  the  New 
York  and  Erie  railroad,  or  to  the  forwarding  Imes  from  Chicago  to  New 
York  ;  in  short,  to  every  line  of  transportation  through  the  country.  Why 
can  property  be  carried  proportionably  cheaper  from  New  York  to  Chicago, 
than  it  can  for  short  sections  upon  the  same  route  ?  We  suppose  that  it  is 
entirely  on  account  of  the  connected  arrangement  that  is  made." 

"  The  railroad  companies  are  under  great  responsibility  in  their  business, 
for  the  proper  care  of  the  persons  and  property  of  their  passengers,  and  they 
have  found  that  to  produce  the  largest  accommodation  they  must  adhere  to 
rules,  which  may  sometimes  seem  to  be  unfixvorable  to  individuals,  but  which 
experience  has  shown  are  salutary.  It  requires  skill,  and  a  thorough  know- 
ledge of  the  business,  to  operate  an  important  line  of  railroads." 

"  Although  the  bill  alluded  to  does  not  propose  to  require  the  baggage  to 
be  overhauled  at  each  termination,  yvl  it  contains  provisions  which  may  make 
that  necessary  in  the  most  inconvenient  maimer.  As  the  trains  run  day  and 
night  during  the  business  season,  some  of  them  arrive  at  all  the  large  towns 
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during  the  night,  and  at  such  arrivals  very  ftw  of  the  passengers  wish  to 
leave  the  cars,  and  still  fewer  desire  any  arrangement  that  turns  out  their 
baggage  or  subjects  them  to  the  necessity  of  looking  for  it. 

"  It  requires  at  all  times  great  care  to  ki'(  p  tlie  baggai^e  fiom  being  h  ft  or 
from  going  astray,  and  all  the  arranging  nts  as  to  the  baggage  have  for  th(  ir 
first  object  security. 

The  large  to\vns  and  all  the  linfc  of  communication  are  known  to  be  con- 
stantly infested  with  pickpockets  and  vicious  p.Tbonsuho  an:  coutinudlly 
depredating  upon  travellers,  who  would  <njoy  a  harvest  if  at  every  arrival 
at  a  car  house  the  baggage  of  passengers  may  be  overhaul) d  and  tiny  arc 
to  seek  new  seats.  Suppose  such  a  person  in  the  train  and  he  has  his  bag- 
gage put  at  the  bottom  of  a  wa^on  or  car  by  •''  sign,  and  en  hit  arrival  at 
some  convenient  place  he  demands  it ;  all  the  baggape  muit  be  taken  out  to 
find  his,  and  in  the  me-an  time  (for  it  will  likely  be  ni^'bt.)  one  or  mjre  trunks 
are  stolen  as  he  had  designed  should  be  the  case.  Usually  it  takes  several 
cars  to  hold  the  baggage,  ge  nerally  not  It  s.*  tli.m  three  ;  and  if  these  are  to  be 
imloade-d  in  the  night  in  the  prcsenc  of  all  \'.  ho  choi  se  to  mix  with  ihf  pas- 
sengers, it  has  been,  as  it  always  will  be,  found  to  he  impessible  to  avoid  dif- 
ficulties resulting  from  accident  or  d  iiirn.  In  all  such  cnsts  travellers  do 
not  feel  safe,  for  the  reason  that  experic  nee  has  shown  that  they  are  not  so. 

Suppose  under  the  power  which  the  bill  professes  to  give  him,  that  a  pick- 
pocket shall  demand  his  baggage,  and  while  searching  for  it  that  a  tnuik  is 
stolen,  (most  likely  by  an  accomplice,)  shall  the  railroad  companies  bear  the 
loss?" 

"  If  the  railroad  companies  are  left  free,  as  to  the  employment  of  runners 
or  such  agents,  they  will  not  employ  them,  but  if  they  are  to  be  license-d  or 
recognised  by  law,  as  an  appurtenant  to  the  passage  business,  it  would  al- 
most 'eem  that  all  parties,  in  self  defence,  must  employ  them." 

"  A  single  suggestion  as  to  a  matter  not  strictly  germain  to  the  question 
involved,  but  brought  in  aid  of  the  restrictions  proposed  in  the  bill,  will  close 
our  memorial.  It  is  urged  that  other  competing  lines,  by  a  payment  of  tolls 
on  passengers,  are  a  source  of  revenue  to  the  State.  It  woula  give  the  ar- 
.  gument  greater  force  if  the  State  had  not  constructed,  and  did  not  keep  in  re- 
pair, the  avenue  in  which  their  passage  business  is  done.  In  short,  if  the 
State  did  not  furnish  the  capital  mainly  for  cne  mode  of  competition,  and 
leave  the  other  to  individual  contribution. 

The  railroad  companies  enjoy  no  immunity  from  taxation.  The  assess- 
ment rolls,  the  highway  commissioners'  lists,  and  the  school  district  records 
in  every  town  through  which  the  railrernds  extend,  will  show  how  fully  they 
share  in  the  public  burthens.  It  would  be  much  to  their  interest  to  pay  a 
toll  on  passengers  equal  to  that  paid  upon  the  canal,  and  be  exempted  from 
other  taxation.  To  impose  a  toll  without  such  an  exemption,  would  be  per- 
haps more  in  the  light  of  a  bonus  than  otherwise. 

In  some  towns  the  railroad  companies  pay  a  large  share  of  the  whole 
taxes,  because  a  gre-at  amount  of  capital  mav  have  born  expended  there  in 
cutting  through  ledges  of  barren  rocks,  or  in  crossing  a  deep  morass.  In 
some  school  districts  they  pay  the  largest  part  of  the  taxes  for  building 
houses  and  maintaining  schools. 

We  entertain  much  confidence  that  the  to«-ns  through  Vvhich  the  railroads  ex- 
tend will  not  raise  the  objection  that  they  pay  less  than  their  fair  share  of  taxes. 

i  EArLWAVS    AND    eANAI.S    XN    ENGLAND. 

Herapath's  Journal  and  Railroad  Magazine,  of  4th  February  last,  con- 
tains "  the  railway  and  canal  traffic  returns  of  England,  compiled  from  offi- 


Railroads  and  Canals  in  England. 


103 


ciai  sources,"  in  tabular  form,  and  presents  some  facts  highly  interesting  to 
the  friends  of  internal  improvement. 

The  number  of  railways  completed  and  in  operation  in  Great  Britain, 
stated  in  the  table,  is  39,  and  their  length,  1456  miles.  The  capital  and 
bans  authorized  for  their  construction,  is  £55,576,976.  The  amount  actu- 
ally expended,  is  £52,290,024— equal  to  $261,450,120,  or  nearly  $180,000 
per  mile. 

All  the  main  and  long  lines  of  railway,  in  England,  without  exception, 
pay  dividends  of  from  1  to  10  per  cent.,  keeping  themselves  in  perfect  order, 
with  a  "  reserved  fund"  for  this  object  The  short  roads  do  not  pay  dividends 
in  the  same  proportion.  This  is  owing  in  a  great  measure,  to  their  extrai-a- 
gant  cost.  The  London  and  Greenwich  railroad,  3J  miles  in  length,  cost 
84,954,000,  or  $1,311,000  per  mile,  and  divided  1^  per  cent,  per  annum. 

The  London  and  Blackwell  railroad  of  the  same  length,  cost  £1,071,715, 
or  §1,418,400  per  mile,  and  divided  the  last  year  2  per  cent^  on  this  im- 
mense outlay. 


Nome  of  Railway. 

Miles. 

118^ 

CoKt. 

Cost  per 

mile. 

Valve  of  Stock. 

DiN-idends. 

Great  Western, 

£  6,350,000 

£54,529 

93  per  cent. 

6pr.ct. 

Liverpool  and  Manchester, 

31 

1,438,654 

46,408 

192 

(* 

10       " 

London  and  Birmingham, 

112^ 

5,832,254 

51,842 

212 

(( 

10       " 

Grand  Junction, 

97* 

2,273,344 

21,704 

200 

u 

10     " 

Stockton  and  Darlington, 

43i 

2,000,000 

46,000 

255 

li 

7i  " 

Dublin  and  Kingston, 

6 

340,000 

56,710 

100 

ii 

5     " 

Manchester  anJ  Leeds, 

6 

2,913,000 

57,120 

100 

u 

5     " 

|414  |£21,147,252i£52,02l  average. 


The  cost  of  these  roads  is  to  be  attributed,  mainly,  to  the  reduction  of  their 
grades  to  as  near  a  level  as  the  nature  of  the  country  traversed  will  permit. 
This  rule  is  now  to  a  great  extent  abandoned.  The  right  of  way,  with  le- 
gal and  parliamentary  expenses,  also  the  embelishment  to  depot  warehouses 
etc.,  are  items  of  greater  expense  than  in  this  country'. 

The  seven  railways  above  enumerated,  yield  the  best  returns.  The  other 
32,  costing  £31,142,776,  vary  in  their  dividends,  from  1  to  S  per  cent.,  and 
are  generally  short  roads. 

It  would  appear  that  414  miles  of  railway  in  Great  Britain,  has  cost 

$250,000  per  mile,  or  equal  to  three  times  the  cost  per  mile  of  the  4000 
miles  of  railroads  completed  in  the  United  States.  The  average  cost  of  the 
continuous  line  of  625  miles  of  railroad  from  Portland  in  Maine,  to  Buffalo 
or  lake  Erie,  has  cost  within  £6000,  or  $30,000  per  mile.  The  average 
nett  mcome  on  this  line  of  625  miles,  may  be  safely  stated  at  7  per  cei>t., 
although  the  Western  railroad  of  Massachusetts,  costing  $7,566,791, 
for  156  miles  of  road,  has  only  yielded  the  first  year  after  its  completion, 
about  4  per  cent.  The  Utica  and  Schenectady  railroad,  and  the  Utica  and 
Syracuse  railroad,  and  the  continuous  line  to  Buffalo,  has  yielded  from  7 
to  12  pfer  cent.  nett. 

The  railway  system  in  New  England,  may  be  considered  eminently  sue- 
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cessful,  and  is  now  a  favorite  investment,  having  the  prt  fercnce  over  bank 
stocks. 

In  England,  the  canals,  from  bf^intr  a  part  of,  and  working  in  conrKctirn 
with  railways  and  manufactorits,  have  not  bctn  materially  injured  by  the  in- 
troduction of  railways.  It  is  true  canal  stocks  have  falbn  much  in  value 
from  what  they  were,  prior  to  the  introduction  of  railways.  For  permanent 
investments,  the  canals  in  connection  with  larj^e  nianufaetorics  and  coaling 
districts,  are  in  great  repute,  and  have  a  \-alne  with  thi  ir  proprietors,  much 
beyond  their  ratio  of  dividends.  'I'he  Ijcughborough  canal,  gives  tiO  per 
cent,  dividends,  and  is  worth  £1350  for  £100  paid,  or  £94.500,  for  £10,000 
paid  out  for  its  cost.  The  Trent  and  Mf^rsry  cnnnl,  that  cost  .£130,000, 
yields  G5  per  cent,  dividends  and  is  worth  £U)0(>.  for  £100  paid. 

It  is  stated  that  3G  canals-^^all  thec.vnals  of  Great  Britain— cost  £6,800.- 
000.  This  is  a  sum  not  much  exceeding  the  amount  e.xp(  ndtd  by  the  State 
of  New  York  in  canals,  but  with  a  very  difli n  nt  resuh.  'J'his  arri.ses  from 
the  scattered  population  in  this  Stati\  compart  d  with  the  d' nse  popuLition  in 
the  manufacturing  districts  of  Great  Britain,  with  the  necessity  of  their  use, 
to  convey  the  raw  materials  of  cotton  etc.,  to  the  manufactories.  This,  ad- 
ded to  the  eoormous  amount  of  coal,  iron,  and  various  ores  transported  to 
the  manufactories,  and  principally  by  those  \vho  own  the  canals,  is  the  cause 
of  their  great  value.  It  will  take  centuries  to  produce  the  like  results  in 
the  United  States.  In  the  mean  time,  railways  from  their  facilities  in  con- 
necting distant  districts  and  overcoming  mountain  barriers,  are  daily  Acquir- 
ing warm  advocates,  both  in  this  country,  and  England.  They  have  in  fact, 
become  indispensable  for  the  transmission  of  our  mails.  They  should  merit 
the  fostering  care  of  the  general  government,  instead  of  the  abuse  bestowed 
upon  them  by  some  incumbents  of  the  heads  of  departments.  For  national 
defence,  their  value  cannot  be  estimated  or  questioned. 

J.  E.  B. 


RAILWAY    TRAFFIC. 


The  following  calculation  takfn  from  the  last  weekly  returns,  of  the  first 
week  in  February,  of  39  railways,  in  length  1456  miles,  taken  from  Her- 
apath's  Journal  and  Railway  Magazine,  will  be  found  highly  interesting, 
when  considered  that  the  month  of  Februarj-  in  England,  as  well  as  this 
country,  is  not  comparatively  one  of  travel  and  traffic. 

The  number  of  passengers  on  26  railways,  was  233,551.  The  total  for 
the  week  was  about  500,000.  The  receipts  on  39  railways,  was  £52,704, 
ditto  for  goods,  £19,980,  total,  £72,084.  This  is  an  average  of  near  £50 
per  mile  per  week.  The  traffic,  therefore,  is  certainly  at  the  rate  of  twenty- 
two  millions  of  dollars  per  annum,  and  carrying  twenty  millions  of  passengers. 

This  practical  view  of  the  benefits  of  railways,  in  gaining  time,  and  the 
transmission  of  a  passenger,  at  five  or  six  times  the  average  speed  of  the 
stage  coach,  or  canal,  will  make  this  class  of  improvement  popular  and  in- 
dispensable. J.  E.  B. 
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EXTRACTS    FROM   THE    REPORT    OF    THE    WESTERN   RAILROAD. 

The  completion  of  this  important  work  renders  it  necessary  that  we  should 
record  the  principal  information  in  regard  to  cost  of  construction — magni- 
tude of  the  work,  etc.,  as  set  forth  in  the  report  to  the  Massachusetts  legislature. 

The  receipts  and  expenditures  for  the  last  year  will  be  found  in  the  table 
already  given  in  our  February  number. 

STATISTICS    OF    CONSTRUCTipN. 

The  statistics  required  by  law  in  the  report,  after  the  road  is  opened  for 
use,  are  hereto  subjoined,  so  far  as  they  relate  to  it%  construction.  And  the 
undersigned  add,  also,  in  this  connection,  other  data,  which  may  prove  use- 
ful or  convenient  for  future  reference. 

The  length  of  the  Western  railroad  is  as  follo^vs,  viz :  From  its  junc- 
tion with  the  Boston  and  Worcester  road,  near  the  depot  of  this  company, 
in  Worcester,  to  the  east  abutment  of  the  Coimecticut  river  bridge,  is 

Miles.     Feet. 

54.3680  or     54.697 
From  tnence  to  the  line  of  New  York,  63.0568    «      63.107 

Total,  117.4248  or  117.804 

The  length  of  the  Albany  and  West  Stockbridge  road, 
from  the  State  line  to  the  face  of  the  Greeubush 
dock  at  the  Hudson  river,  is  38.1 180  or     38.224 

Total  of  both  roads  made  by  this  company,  156.148     or  156.028 

The  length  of  the  Worcester  road  from  their  passen- 
ger depot  in  Boston,  to  its  junction  with  the  West- 


tern,  18 


44.320     or     44.060 
Total  from  the  depot  in  Boston  to  the  Hudson  river,  200.468     or  200.089 
Add  from  Greenbush  dock  to  Albany  shore,  1.415  268 

Total  from  depot  in  Boston  to  ditto,  200.1883  or  200.357 

ELEVATIONS. 

For  these,  the  base  line  of  the  Worcester  company  is  assumed,  it  being 
the  grade  of  that  road,  across  the  mill-dam  basin  in  Boston,  and  the  follow- 
ing are  the  elevations  above  that  base  line 

Feet. 

476.83 

906.75 

70,91 


The  depot  of  this  company  at  Worcester, 

The  Charlton  summit  (between  Worcester  and  Coimecticut  river,) 

The  depot  at  Springfield,  -^ 

The  summit  in  Washington  (between  the  Connecticut  and  Hud- 
son rivers,) 

The  track  at  the  State  line, 

The  summit  in  Canaan  (between  the  State  line  and  Greenbush,) 

The  depot  in  Greenbush, 

Thus  it  appears,  that  the  summit  in  Washington  is  the  highest  el- 
evation of  the  road,  and  that  this  is  above  the  depot  at 

Worcester, 

Springfield, 

Greenbush,  • 

and  above  the  base  line  of  the  Worcester  road,  in  Boston, 

PLANES. 

Upon  the  Western  road  there  are  separate  planes  142,  of  which  are 
level,  12 

ascending  west,  ,;  83 

descending  west,  47 — 130 


l?t56.51 

916.07 

954.61 

26.11 


979.68 
1,385.60 
1,43040 
1,456.51 
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The  grades  of  the  road  vary  from  level  to  83  feet  per  mila     The  appor- 
tionment is  nearly  as  follows : 
From      1  to  20  feet 
21  to  45     " 
46  to  60     " 
68  to  83     " 
Level, 

Between  68  and  83,  there  is  one  plane  of  5  to  6  miles  of  74  feet  grade, 
and  2  g^rades  making  over  4  miles  of  79  feet 

The  following  table  shows  the  number  of  curves,  with  the  different  radii 

in  feet,  and  the  lengths  of  the  different  classes  in  feet  and  miles : 

TABLE   OF    CURVES    ON    THE    WESTERN    ROAD. 


33 

miles. 

44 

(( 

11 

(( 

14 

u 

7i 

(( 

LcBKth  of  Radii  in  Feet. 

TOTAL  LENGTH  OF  EACH  CLAB8 

In  Feet.                1                In  Mile*. 

25 

90 

59 

19 

17 

1 

1 

1 

22,920  to  5,730 
5,730  to  2,865 
2,865  to  1,910 
1,910  to  1,432 
1,432  to  1,042 
of   1042 
955 
.    882 

39,887 

121,736 

72,651 

26,479 

26,054 

1,500 

910 

490 

7.5542 
23.0509 
13.7590 
50333 
4.9338 
02840 
0.1723 
00928 

lengt^of  straight 
•            (line. 

289,707 
332,297 

54.8687 
62.9352 

622,004 

117.8039 

The  shortest  curves  are  severally  of  radii  of  955  and  882  feet,  and  they 
are  at  each  end  of  the  Tuttle  Bend  bridge,  on  the  north  line  of  Russell. 
The  whole  number  of  planes  on  the  Albany  road,  is  82 

Of  which  are  level,  28 

Ascending  west,  (total  ascent,  79  J  feet,)  18 

Descending  west,         "  971      "  36—54 — 82 

The  following  table  shows  the  inclinations  in  feet  per  mile,  and  the  lengths 
of  each  class  of  gradients : 


Number  of  Plane*. 

Inclinatioru  in    K*ct    per 

t^le. 

Total  len«tli  c 

f  each  Claia. 

2 

0  to  10 

0.284 

miles. 

17 

10  to  20 

5.663 

10 

20  to  30 

3.362 

16 

30  to  40 

17.727 

9 

40  to  44.88 

9.053 

28 

Level. 

2  135 

82 

38.224  miles. 

TABLE  OJ  CURVES  ON  THE  ALBANY  ROAD. 


Namb«r  of  Curve*. 

Length  of  Radii  in  Feet. 

Number  of  Curv««. 

L«n|^h  o(  Radii  in  Fret. 

20  of 
-  11 
5 

7 

6000  and  upwards 

6000  to  5000 

.5000  to  4000 

4000  to  3000 

10  of 

13 

1 

3000  to   2000 

2000  to  1000 

859^ 

Total  degrees  of 

curvature,  1869. 
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miles,    117.804 
"  &,961 

"       126.765 
38.224 
5.750—  43.974 

miles,      170.739 


Total  curved  line,  20.464  miles. 
"   straight  line,  17.760    " 

«  38.224     " 

The  whole  length  of  main  track  laid  on  the  Western  road  is 
Length  of  turnout  and  depot  tracks, 

Total  tracks  laid  on  Western  road, 
The  main  track  laid  on  the  Albany  road, 
Turnout  and  depot  tracks,  laid  and  in  progress 

Total  tracks  laid  by  this  company 

A  single  track  only  has  been  laid  dovm  on  both  roads,  with  the  necessary 

turnout  and  depot  tracks  at  the  stations. 

On  both  roads,  the  edge  rail  of  the  T  pattern,  has  been  used  (excepting 
on  a  few  recent  side  tracks,)  weighing  56^  pounds  to  the  linear  yard ;  sup- 
ported by  wooden  sleepers,  principally  of  chestnut,  7  feet  long  and  7  inches 
through,  at  distances  of  3  feet  from  centre  to  centre.  These  sleepers  rest 
on  longitudinal  sills  of  plank  8  inches  by  3,  with  a  short  piece  of  the  same 
3  feet  long,  imder  them  at  their  joints,  and  4  additional  pieces,  3  feet  long, 
under  the  sleepers,  at  the  joints  of  the  iron  rails.  On  a  part  of  the  Albany 
road,!  the  sleepers  nearest  the  joints  of  the  iron  rails  are  2^  feet  from  centre 
to  centre,  with  six  instead  of  five  sleepers  to  each  rail ;  and  the  two  sleepers 
nearest  the  centre  of  the  iron  rails  have  2  short  pieces,  each  5  feet  long,  un- 
der them,  to  increase  the  bearing  surface. 

A  small  part  of  the  turnout  and  depot  tracks  recently  laid  down  on  the 
Western  road,  and  used  only  to  deposit  cars  and  trains  upon,  are  of  a  lighter 
iron  rail,  purchased  of  the  Lowelr company,  of  the  '■'■  jish-bellif^  pattern. 

WIDTH    OF    GRADES. 

The  greater  part  of  the  Western  road  has  been  graded  to  a  width  of  20 
feet  in  the  cuts  and  16  feet  on  the  embankments,  for  a  single  track.  The 
deep  cuts  and  high  embankments,  generally,  have  been  graded  to  a  width  of 
30  ft  in  the  cuts  and  26  on  the  embankments,  for  a  double  track.  The  heaviest 
rock  cuts  are  of  double  width  ;  and  the  masonry  is  ail  for  double  track,  except 
that  of  the  Connecticut  river  bridge,  and  a  few  of  the  smallest  structures. 

The  whole  of  the  Albany  road  between   Greenbush  and  Chatham,   23 

miles,  and  a  part  of  the  remaining  15  miles,  is  graded  for  two  tracks ;  the 
former,  in  the  cuts,  from  26  to  34  feet,  and  on  the  embankments,  from  22  to 
26 ;  the  latter  15  miles,  in  the  cuts,  20  to  34  feet,  and  on  the  embankments, 
16  to  26 ;  and  where  graded  for  a  single  track,  the  earth  cuts  are  from  20 
to  24  feet,  and  the  embankments  from  16  to  20.  The  rock  cuts,  26  feet  wide, 
and  the  masonry,  are  all  for  two  tracks.  The  portion  of  the  road  between 
Greenbush  and  Chatham  was  made  of  full  width,  with  a  view  to  its  union 
with  the  New  York  and  Albany  road  at  or  near  the  latter  place,  if  that 
should  be  constructed. 

BRJDOE8. 

The  railroad  bridges  east  of  Connecticut  river,  are  constructed  of  truss 
frames,  after  the  plan  of  Long's  patent,  and  are  made  for  two  tracks.  The 
Corjnecticut  river  bridge,  and  those  westward  of  it,  on  the  Western  road,  are 

of  truss  frames,  of  Howe'8  more  recent  poteat,  and  they  are  constructed  for 

one  track  only.      The  truss  frames  of  all  are  covered  in  on  the  sides  and  top, 

and  thoroughly  white-washed.  The  entire  flooring  of  the  Ck)nnecticut  river 
bridge  is  covered  with  tin,  painted  of  a  dark  color.  This  bridge  is  1264 
feet  long,  of  7  spans,  180  feet  each. 

The  whole  l^igth  of  wooden  superstructure  of  bridges  is  6,092.5  feet,  or 
1  mile  812.5  feet  and  they  are  in  number  48,  both  exclusive  of  road  bridges 
over  the  railroad. 
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There  are  on  the  Albany  road  17  wooden  railroad  bridges,  including  the 
2  of  160  feet  at  the  Grecnbush  and  Albany  landings ;  total  length,  1,474 
feet;  14  arc  for  a  single  track  only.  The  whole  are  built  after  Howe's 
plan,  and  the  truss  frames  are  covered  in  and  white-washed. 

There  are  on  the  Western  road  10  stone  arched  river  bridges,  severally 
of  spans  of  35,  15,  45,  60,  60,  60,  45,  20,  45  and  45  feet,  the  grades  of 
which,  above  the  water,  are  severally  40,  12,  35.8,  49,  61.7,  67,  61,  39,  42, 
28.8  feet.  In  addition,  there  are  2  stone  arch  bridges  over  highways,  the 
f;Tade  at  one  of  which  is  52  feet  above  the  highway,  and  2  similar  highway 
bridges  over  the  railroad. 

On  the  Albany  road,  besides  15  arched  culverts  of  less  than  10  feet  span, 
there  are  two  arched  bridges  from  10  to  20  feet  span,  two  of  from  20  to  30 
feet  span,  and  one  of  34  feet,  composed  of  2  spans  of  15  feet  each,  and  a 
pier  of  4  feet. 

At  Canaan,  on  this  road,  and  about  3  miles  west  of  the  State  line,  is  a 
tunnel,  through  limestone  and  slate  rock,  the  grade  in  which  is  100  feet  un- 
der the  surface  at  the  highest  point.  It  is  548  feet  long,  exclusive  of  the 
thorough  rock  cuts  at  each  end,  26  feet  wide  and  19  feet  high  ;  the  sides  and 
arch  being  exclusively  of  the  natural  rock.  It  contained  9,920  yards  of 
rock,  and  its  excavation  cost  about  $35,000. 

The  following  is  an  approximate  Statement  of  the  quantity  of  materials 
exca\'ated  in  the  construction  of  both  roads. 


Earth 
Cubic    Yards. 

Loo*«  Rock. 
Cubic    Void*. 

Hnlid  Rock. 
Cubic  Yards. 

543,000 
227,395 

Toi.1. 
Cable  Yards 

Western  road, 
Albany  road, 

6,156,117 
1,553,423 

81,396 
19,177 

6,781,113 

1,799,995 

Total,  yards. 

7,709,540 

100,573 

770,995 

8,581,108 

The  quantity  of  masonry  on  the  Western  road,  in  perches  of  25  cu- 
bic feet  each,  is  about  220,58G 
On  the  Albany  road,  49,968 
Total  on  both  roads                                                                      270^4 
On  the  Albany  road  and  depots  there  have  been  driven  3855  piles. 
For  the  road-way,  on  both  roads,  the  least  width  of  land  taken,  except  for 
a  short  distance  in  the  village  of  Worcester,  is  6  rods,  and  this  has  been  in- 
creased, even  in  one  case,  to  18^  rods,  where  required  for  deep  cuts  or  high 
embankments,  allowing  a  berm,  on  each  side,  of  8  feet,  for  ditches  and  fences. 
The  whole  quantity  of  land  in  the  road-way  thus  located,  between  Wor- 
cester and  the  line  of  New  York,  and  for  the  Western  road,  as  approxi- 
mately estimated,  is                                                         1,267  acres  73  rods. 
The  same  for  the  Albany  road  is                                      381      "     78     " 

Total,  1,648     ^61     ^-^ 

W^ith  few  exceptions,  comjjaratively,  the  title  has  been  obtained  by  pur- 
chase and  deeds,  and  the  claims  for  lands  for  road-way  are  all  setti«xl  and 
paid  ofT,  with  the  exception  of  one  on  the  Western  and  two  on  the  Albany 
road,  which  have  been  unavoidably  delayed,  but  are  in  progress.  There 
are,  on  the  Western  road,  23  depots,  comprising  about  54  acres  of  land  ;  and 
on  the  Albany  road,  6  depots,  containing,  at  present,  64  acres, — 21  of  which 
are  at  the  Grecnbush  station,  making,  on  both  roads,  29  depots,  with  about 
118  acres  of  land. 

FINANCIAX,    DEP.\RTMENT. 

The  accounts  for  the  construction  of  the  Western  road,  and  for  the  equip- 
ment of  the  whole  line,  are  so  far  completed  as  to  enable  the  undersigned  to 
present  the  following : 
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sections, — by  extraordinary  disbursements  authorized  by  the  board  in  order 
to  open  the  western  part  oi  the  road  before  the  winter  of  1842 — by  improve- 
ments and  aherations  made  by  the  road-masters  after  the  road  was  opened, 
— properly  chargeable  to  construction, — by  the  necessity  of  creatly  increas- 
ed expenses,  in  raising  the  original  grade  in  the  mountain  division,  to  pro- 
tect the  road-bed  against  the  freshets  of  an  impetuous  stream,  and  by  grad- 
ing and  masonry,  more  recently  required  by  the  business  of  the  roaa  for 
additional  depot  and  turnout  tracks,  and  depot  accommodations. 

The  last  cause  has  also  operated  to  increase  the  superstructure  account. 

The  excess  in  the  cost  of  bridging  arises  from  work  not  originally  con- 
templated,— such  as  tinning  the  whole  flooring  of  the  Connecticut  river 
bridge, — placing,  for  greater  security,  3000  perch  of  rubble  stone  about  the 
piers  ;  and  the  cost  of  extra  timber  for  an  entire  span  of  that  structure,  to  be 
housed  and  kept  on  hand  for  future  use,  in  case  of  any  casualty  requiring 
it.  And  a  similar  supply  of  timber  for  renewing  suddenly  the  superstruc- 
ture of  any  other  bridge  on  the  road,  together  with  recent  expenses  of 
strengthening  the  bridges  .between  Springfield  and  Pittsfield.  To  these  is 
now  added  a  small  estimate  for  future  contingencies. 

The  large  excess  in  the  account  for  depot  buildings  is  almost  entirely 
caused  by  increased  accommodations  at  the  various  depots,  and  by  the  au- 
dition of  new  ones,  shomi  to  be  indispensable  to  the  increasing  business  of 
the  road ;  and  by  an  estimate  for  future  contingencies  of  the  same  charac- 
ter.    The  principal  details  of  these  have  been  hereinbefore  staled. 

The  same  causes  have  operated  to  increase  the  cost  of  depot  lands. 

The  cause  for  the  great  excess  of  about  9192,000  for  the  items  of  en- 
gines and  cars,  has  been  already  fully  explained. 

In  connection  with  this  Mibject,  it  may  not  be  irrelevant  to  add,  that  such 
was  the  character  of  many  pajts  of  the  line,  and  particularly  of  the  moun- 
tain dinsion,  that  it  w£is  impracticable  even  for  an  experienced  engineer  to 
estimate  before-hand,  the  cost  of  construction,  with  reasonable  accuracy. 

The  7th  or  mountain  division,  of  13.89  miles,  has  cost  $980,000,  or  over 
$70,000  per  mile.  A  single  mile  of  that  division  cost  8219,929  87.  The 
summit  section  in  Washington  1,8  miles  long,  cost  about  $241,312  39,  or 
per  mile,  $134,000.  It  had  in  it  97,000  cubic  yards  of  rock  excavation, 
much  of  it  very  hard. 

About  1 100  feet  of  the  embankment  in  the  Richmond  swamp,  settl»xl  below 
the  natural  surface  from  75  to  90  feet,  as  estimated  ;  and  that  section  alone 
contained  241,800  cubic  yards  of  exca\'ation,  and  it  cost  about  $110,000 
The  single  structure  of  the  Connecticut  river  bridge  cost  $131,612  12 

The  construction  accounts  of  the  Albany  and  West  Stockbridge  railroad 
are  not  so  fully  closed.  The  last  division  of  that  road  was  opened,  only  in 
September  last,  and  the  final  measurements  and  estimates  of  a  part  of  it,  are 
but  just  now  made  out.  The  contracts  for  the  verj-  extended  works  at  the 
Greenbush  depot,  are,  some  of  them,  still  outstanding.  The  resident  en- 
gineer, however,  presents  the  following,  as  an  approximate  statement  of  the 
cost  of  this  road,  with  an  estimate  for  future  additions  and  payments. 
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Dr.  EarUt  Process. 


The  entire  cost  of  the  Albany  road,  as  abore  stated,  exceeds  the  estimate 
of  January  1841,  by  $339,180  05  ;  and  this  excess  has  arisen  entirely  from 
payments  and  expenditures  for  work  not  incladed  in  the  original  estimates. 

As  has  been  before  represented,  the  vyhole  character  of  the  depot  arrange- 
ments at  Greenbush  has  been  changed  by  authority  of  the  board  ;  and  the 
whole  accommodations,  including  lands,  buildings,  fixtures,  dock*,  and 
bridges,  have  necessarily  been  very  mu(fh  enlarged. 

In  the  summer  of  1841,  while  the  grading  b^ween  Greenbush  and  Chat- 
ham was  in  progress,  with  a  view  to  its  completion  early  the  following  sum- 
mer, the  board,  having  resolved  to  push  the  work  on  the  last  division  of  the 
Western  road,  so  as  to  open  it  for  use  dpring  that  year,  gave  directions  also, 
to  expedite  this  work  and  lay  down  the  (rack  so  as  to  run  the  trains  through 
between  Worcester  and  Greenbush,  before  the  winter  should  close  in.  This 
caused  a  hea^y  expenditure. 

It  was  found  also,  in  the  progressjpf  all  the  work  on  the  line,  through  ex- 
tensive clay  and  slate  rock  districts^  that  the  security  of  the  road  required 
much  more  enlarged  excavations  and  embankments  than  had  been  contem- 
plated. 

The  preceding  tables  show  that  for  the  completion  and  full  equipment  of 
both  roads,  and  for  future  additions  deemed  necessary,  the  expenditure  will 
be  $7,566,791  57. 

But  it  should  be  borne  in  mind  that  there  are  sinking  funds,  provided  for 
both  rofids  and  set  apart  to  aid  in  the  final  liquidation  of  the  debts  incurred 
m  their  construction. 
The  amount  of  these  on  the  1st  of  January,  1843,  was  for  the 

Western  road,  i  $177,529  58 

Albany,  *  ;  about      107,000  00 

Total,  !  $284,529  58 

And,  although  this  is  not  available  for  present  purposes,  it  is  proper  to 
consider  it  as  assets  of  the  company,  in  comparing  the  value  of  the  work 
with  its  cost. 

Several  errors  having  crept  into  the  paper  on  Dr.  Earle's  process,  in  our 
January  number,  we  give  it  a  second  insertion,  with  some  additional  matter 

To  the  Editor  of  the  Railroad  Jooniai. 

Philadelphia,  February  22rf,  1843. 
Sir, — The  following  documents  and  lestimopials  explain  themselves ;  and 
it  is  presumed,  cannot  be  read  without  producing  a  strong  conviction  of  the 
value  and  importance  of  the  "  Process"  to  which  they  relate.  I  beg  the 
favor  of  an  insertion  of  them  in  the  Railroad  Journal,  and  am,  very  respect- 
fully, your  ob'dt.  servant,  Edw.  Earle. 

Ordnance  office,  Washington,  12/A  Jan.,  1&43. 
Hon.  J.  C.  Spencer,  Secretary  of  War. 

Sir, — I  have  to  acknowledge  the  receipt  of  a  letter  from  the  Hon.  R  H. 
Bayard,  of  the  United  States  Senate,  requesting  to  be  informed  of  "  the  re- 
sult of  any  experiments  that  may  have  been  made  under  the  auspices  of  the 
Department,  in  relation  to  Dr.  Edward  Eirle's  method  of  preservmg  timber 
and  cordage ;  together  Avith  the  opinion  of  the  department,  or  of  any  of  its 
officers,  as  to  its  practical  ^Tilue," — the  saitie  being  referred  to  this  office  for 
a  report. 

The  great  cost  of  gun  carriages,  and  the  difficulty  of  obtaining  suitable 
timber  for  their  construction,  induced  this  office,  early  in   1840,  to  consider 
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whether  the  interests  of  the  service  could  not  be  promoted  by  the  adoption  of 
measures  to  prevent  their  decay.  "  Kjranizing,"  and  "  Dr.  Earle's  process." 
were  both  duly  considered,  and  the  great  expense  of  the  former  led  to  the 
use  of  the  latter,  by  authority  of  the  Secretary  of  War.  Since  the  summer 
of  1840,  about  70,000  cubic  feet  of  limber  have  been  cured  at  the  Water- 
vliet  Arsenal,  the  greater  part  of  which  is  deposited  in  store  for  future  use 
The  exact  cost  of  the  operation  cannot  be  stated ;  but  it  is  believed  to  be 
about*  cents  per  cubic  foot,  and  one  and  a  half  cej^ts  for  the  use  of  the  pat- 
ent right 

Sufficient  time  haa  not  yet  elapsed  to  prove  the  value  of  the  process  by 
the  trials  of  gun  carriages  in  serv-ice ;  but  during  the  period  of  operations, 
the  person  charged  with  the  supervising  the  curing  of  the  timber  (Mr.   R 
M.  Bouton,)  has  made  some  experiments,  which  are  set  forth  in  a  printed 
paper  published  by  Dr.  Earle,  which  is  hereto  appended. 

Mr.  Bouton  is  a  man  possessed  of  much  more  science  than  is  usually 
found  in  such  a  first  rate  practical  mechanic,  and  fall  reliance  may  be  placed 
in  his  statements. 

Upon  a  careful  examination,  of  the  subject,  which  its  importance  to  this 
office,  in  a  pecuniary  view  at  least,  seemed  to  demand,  I  have  formed  the 
opinion — 

1st.  That  the  impregnation  of  timber  mth  the  sulphates  of  iron  and  cop- 
per may  be  effected  by  its  immersion  in  a  proper  solution  o{  those  minerals 


at  a  moderate  heat,  and  with  timber  of  any  size  or 


great 


length, 
measure 


incorruptible, 


2d.   That  timber,  thus  cured,  will  be  m  a 
free  from  the  attacks  of  worms, "and  from  dry  rot. 

3d.  That  its  strength  is  not  reduced,  and  its  toughness  or  fibrous  texture 
is  improved. 

4th.  That  the  cheapness  of  the  process,  united  to  its  beneficial  effects, 
promises  a  great  reduction  in  the  expenditures  for  such  objects  as  are  suscep- 
tible to  its  use,  among  which  canvass  and  cordage  seem  to  occupy  a  promi- 
nent place ;  and  finally, 

That  this  process  w^ill  furnish  the  desideratum  for  the  -preservation  of 
many  things  to  which  it  is  applicable,  and  should  be  patronized  by  the  gov- 
ernment, 

I  have  the  honor  to  be,  Sir,  very  respectfully,  your  ob'dt.  ser\''t. 

G.   Talcott,  Lt.  Col.  Ordnance. 

(lVDOESEMENT    by    TUE    HON.     SECRETARY    OF    THE    NAVY.) 

*Navy  Department,  Jaii.  \lth,  1843. 
concurrence  in  the  opinion  and  recom- 
ren.  I  have  no  doubt  that  Dr.  Earle's 
process  mignt  be  advantageously  applied  to  a  great  variety  of  materials  used 
in  the  Naval  service,  and  that  the  saving  to  the  country  would  be  incalcula- 
bly greater  than  the  cost.  I  therefore  strongly  recommend  the  adoption  of 
Dr.  Earle's  process  upon  such  terms  as  may  be  considered  fair  and  just  be- 
tween him  and  the  country. 

«A.    P.    UPSHtTR." 

Navy  Yard.,  Washingtaii,  5th  Jan.,  1843. 
Sir, — Agreeably  to   your  order  of  to-day,  I  have  tested  the  relative 
strength  of  the  two  pieces  of  rope  received  from  Dr.  Earle,  being,  accord- 
ing to  his  representation,  different  portions  of  the  same  rope ;  one  being  pre- 

The  cost  it  here  omitted  becaoM  the  several  items  ronstitutinf;  it  could  not  be  separately  ascertain- 
ed. According  to  Mr.  Bonton's  Report,  howerer,  it  does  not  exceed  3  1-3  rents  per  cubic  foot,  and  this 
m\y  be  confidentW  affirmed  rer;  much  to  exceed  vkat  is  neccnary,  w^ta.  the  operation  is  advania- 
geously  condactea  E.  E 
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pared,  according  to  his  process,  with  the  sulphates  of  iron  and  copper,  the 
other  unprepar«i ;  and  find  the  result  to  be  as  follows : 

The  unprepared  piece  sustained  a  weight  of  only  71  pounds  (average,) 
and  the  prepared  that  of  133  pounds ;  making  a  diflerence  of  62  pounds  in 
their  relative  strength.* 

Very  respectfully,  your  ob'dt  serv't 

I  Alfred  Taylor,  Lieut. 

Capt.  B.  Kznnon,   CovCdt.  j 

Dr.  Earle  may  make  any  use  of  this  paper  he  chooses. 

B.  Kennon,  Captain^  Washington  Navy  Yard. 
Office  of  the  Baltimore  and  Susquehanna  Railroad  Company, 

February  6th,  1843. 
Dear  Sm, — Having  been  absent  from  the  city,  I  did  not  receive  your  fa- 
vor of  the  3d  inst.  until  Saturday. 

It  gives  me  pleasure,  now,  to  state  the  substance  of  the  reports  made  to 
me  by  the  superintendent,  and  by  the  ijnachinist  of  this  company ;  the  state- 
ments of  whom  may  be  relied  on  with  confidence.  .  I  only  regret  that  the 
shortness  of  the  period,  during  which  we  have  been  making  use  of  Dr. 
Earle's  process,  does  not  enable  us  to  speak  with  as  much  certainty  of  its 
effect  in  preserving  timber  as  I  could  djesire. 

1.  We  commenced  the  use  of  Dr.  Earle's  plan  on  the  3d  April  last. 

2.  The  largest  piece  of  timber  to  which  his  process  has  been  applied,  was 
one  of  yellow  pine,  25  feet  long  and  13  by  10  inches  in  width  and  thiclaiess. 
This  was  used  for  a  turn-table,  and,  in  framing,  it  became  necessary  to  notch 
each  piece  half  way  through,  near  the  centre.  It  apf>eared  to  be  well  sat- 
uratea  with  the  solution,  judging  from  the  deposile  of  copper  on  the  tools, 
and  from  the  wetness  of  the  wood,  which  haa  been  seasoned  before  being 
placed  in  the  vat. 

About  seven  months  since,  the  superihtendent  took  two  stakes  made  of  a 
p'ece  of  white  pine  board,  one  inch  thick.  One  of  these  he  placed  in  the 
vat  with  some  timber  preparing  for  the  road.  They  were  subsequently  both 
stuck  in  wet  earth.  The  stake  that  was  Earlized  is  now  perfectly  sound  ; 
the  other  evidently  decaying. 

From  these  circumstances  it  may,  I  think,  fairly  be  inferred,  that  Dr. 
Earle's  process  will  have  a  considerable  effect  in  preserving  timber  from  de- 
cay ;  but  Ave  have  not  had  sufficient  e.xperience  to  justify  us  in  pronouncing 
our  opinion,  as  to  the  extent  to  which  tnis  effect  will  be  produced.  We  are 
continuing  to  subject  all  the  timber  use^  in  repairs  of  our  road,  to  the  treat- 
ment recommended  by  him.  j  ^^ 

With  much  respejo^Burs,  very  truly, 

^^      Chas.  Howard,  Preit. 

Gen.  Jno.  S.  Smith,   Washington. 


From  the  Civil  Engineer  and  Architect's  Journal. 

CONCRETE,    ITS    INTRODUCTION,    COMPOSITION,    USE.S,    k    COMPARATrVE    EXPENSE. 

'  Concrete  was  first  used  in  this  country  by  Sir  Robert  Smirke,  at  the  erec- 
tion of  the  Penitentiary  at  Millbank,  afterwards  at  the  imdersetting  of  the 
walls  of  the  New  Custom  House,  and  has  been  generally  used  by  the  above 
named  architect  in  the  public  buildings  since  erected  under  his  care,  especial- 
ly at  the  club  house  of  the  O.xford  and  Cambridge  University  in  Pall  Mail, 
where  the  whole  area  of  the  building,  and  to  the  extent  of  two  feet  be- 
yond the  line  of  the  lowest  footing,  was  covered  to  a  depth  of  2j  ket. 

'  The  ftxength  beinf  tried  by  applyinf  the  strain  to  e«ch  indiridiial  Tarn. 
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the  depth  being  increased  to  4  feet  under  all  the  walls  that  rise  to  the  roof ; 
in  the  specification  of  the  last  named  building  it  is  thus  described.  "  For 
the  grouted  stratum  clean  river  gravel  is  to  be  provided,  and  mixed  with  limp 
ground  or  pounded  to  a  fine  powder  ;  it  is  to  be  well  mixed  with  the  gravel, 
twice  turned  over  before  it  is  wheeled  to  the  excavation,  and  it  is  to  be  thrown 
from  a  height  of  not  less  than  6  feet  in  every  part.  A  man  to  be  kept  tread- 
ing down  and  puddling  the  mass  as  it  is  thrown  down  ;  the  proportion  of 
materials  to  be  6  parts  of  gravel  to  one  of  Dorking,  Merstham,  or  Haling 
stone  lime."  It  has  now  become,  in  the  present  day,  the  most  favorable  ex- 
pedient resorted  to  for  artificial  foundations.  Mr.  Ranger,  of  Brighton,  im- 
proved the  above  hint  by  using  hot  water  to  facilitate  the  setting,  for  which 
he  took  out  a  patent  for  making  artificial  stone.  A  detailed  account  of  the 
application  of  Mr.  Rangers  artificial  stone  to  the  building  of  docks  and  river 
walls  at  Chatham  and  Woolwich,  is  given  in  the  first  volume  of  the  Journal, 
being  a  paper  by  Lieut.  Denison,  from  the  Papers  of  the  Corps  of  Royal 
Engineers.  Analogous  to  concrete  is  beton,  from  which  it  differs,  in  broken 
stone  being  used  instead  of  gravel,  in  the  proportion  of  two  of  stone  to  one 
of  lime  or  ipozzolana  of  Itally,  a  description  of  which,  taken  from  the  Frank- 
lin Journal,  appeared  in  volume  3,  page  265,  of  your  valuable  periodical. 
Since  the  introduction  of  concrete,  some  little  difference  of  opinion  as  to  the 
proportion  of  materials  and  manner  of  mixing  them  has  arisen  among  engi- 
neers. I  therefore  give  ' '  o  composition  from  several  specifications:  No.  1. 
The  concrete  to  consist  of  5  parts  of  clean  gravel,  perfectly  freed  from  loam 
or  clay,  with  a  proper  proportion  of  small  gravel  and  sana,  as  well  as  large, 
and  one  part  of  lime  measured  dry,  the  lime  to  be  mixed  into  a  perfectly 
smooth  uniform  paste,  as  for  the  mortar,  but  with  more  water,  and  then  tho- 
roughly mixed  with  gravel.  No.  2.  The  concrete  to  be  composed  of  sandy 
gra\-el  and  well  burnt  lime,  in  the  proportion  of  3  of  the  former  to  1  of  the 
lauer.  The  gravel  to  be  free  from  all  earthy  matter,  and  the  pebbles  not  to 
exceed  one  inch  in  diameter.  The  lime  is  to  be  used  in  a  hot  state  when 
slacked,  and  to  be  immediately  'nixed,  using  no  more  water  than  is  sufficient 
to  incorporate  them.  After  being  twice  turned,  it  is  to  be  wheedled  on  to  a 
3tage  10  feet  high,  and  let  fall  into  the  trench  ;  it  is  not  to  be  puddled  or  dis- 
turbed in  any  way  until  perfectly  set  No.  3.  All  concrete  must  be  compo- 
sed of  gravel  perfectly  clean,  and  mixed  with  fresh  well  burnt  lime  in  the 
proportion  of  6  of  gravel  to  1  of  lime.  The  lime  and  gravel  to  be  mixed  in 
a  dry  state,  and  a  sufficient  quantity  of  water  afterwards  added.  No.  4. 
Concrete  to  be  composed  of  good  lime,  gravel,  and  sand,  in  the  proportion 
of  I  to  ^  of  lime,  and  it  should  be  laid  in  about  12  inch  layers  or  courses, 
and  pitched  from  a  height  of  lO'to  12  feet,  neither  should  it  be  disturbed  until 
properly  concreted  and  set. 

In  the  above  five  opinions,  including  that  of  Sir  Robert  Smirke,  we  have , 
the  relative  proportions  of  gravel  and  lime,  varying  from  3  to  9 ;  and  No.  I 
states  the  lime  and  water  to  be  first  mixed,  in  which  No.  2  nearly  coincides, 
while  No.  3  insists  on  the  gravel  and  lime  being  first  mixed,  and  then  the 
wUer  added  ;  Nos.  4  and  2  coincide  that  the  concrete  is  not  to  be  disturbed 
after  it  is  thrown  into  the  trench,  while  Sir  Robert  Smirke  expressly  states 
that  parties  are  to  be  employed  puddling  the  mass.  The  whole  are  agreed  in 
specifying  that  the  material  is  to  be  thrown  from  a  height.  From  consider- 
able practice  and  experience  in  the  mixing  of  concrete,  I  think  that  the  lime 
need  not  be  ground,  but  simply  mixed  with  the  gravel,  and  then,  by  the  ad- 
dition of  water,  it  vrill  fall  to  an  impalpable  powder,  also  that  it  is  unneces- 
sarj'  to  be  at  the  expense  of  puddling  the  mass  after  being  deposited  in  the 
trenches,  neither  is  there  any  advantage  to  be  derived  from  discharging  the 
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mixture  from  a  height,  both  of  which  operations  increase  the  expense  of  the 
concrete,  and  as  the  concrete  in  the  act  of  setting  expands  in  bulk,  I  think 
that  alone  a  sufficient  proof  of  the  inutility  of  both  of  the  above  mentioned 
operations,  their  tendency  being  to  concjense  the  mass,  while  its  own  natural 
tendency  is  to  expand.  With  respect  to  the  proportion  of  lime  and  gravel,  I 
think  the  less  lime  the  better  will  be  the  concrete,  and  that  the  proportion  of 
8  to  1  of  lime  is  decidedly  better  than  3  of  gravel  to  1  of  lime.  As  to  the 
quality  of  materials  employed,  the  lim()  must  be  stone  lime,  fresh  from  the 
kiln ;  that  from  chalk  will  not  do,  and  hydraulic  or  lias  lime  is  to  be  prefer- 
red to  stone  limes.  With  respect  to  gravel,  if  obtained  from  a  pit,  the 
ochereous  or  ferruginous  is  to  be  preferred,  and  if  loam  is  present,  so  as  to 
soil  the  hand,  the  gravel  must  be  washed,  if  the  gravel  be  obtained  from 
rivers  by  dredging,  alluvial  and  vegetable  deposits  are  to  be  avoided  ;  and  if 
the  gravel  contain  vegetable  refuse,  it  roust  be  screened  or  washed.  Shejly 
sharp  gravel  is  the  best^  the  proportion  of  small  or  large  pebbles,  and  ijhe 
due  quantity  of  sand,  is  soon  learned  with  a  little  practice. 

As  to  the  uses  of  concrete,  it  is  principally  adopted  as  an  artificial  founda- 
tion, and  from  four  to  six  feet  is  a  sufficient  aepth,  and  extending  two  feet  be- 
yond the  space  to  be  occupied  with  the  building.  The  following  testi- 
mony of  the  utility  of  concrete,  is  from  Weale's  bridges,  page  31.  "  Piling 
will  probably  never  be  found  more  safe  than  a  body  of  concrete ;  the  latter 
cannot  be  too  much  esteemed,  for  its  durable  and  almost  imperishable  nature, 
besides  being  quite  as  safe  and,  perhaps,  more  durable  than  piling;"  and 
from  the  paper  of  Lieut.  Denison,  before  alluded  to,  we  have  the  following 
ratification  of  its  uses,  "  Concrete  cannot  be  advantageously  employed  as  a 
building  material."  "  It  may  be  employed  with  advantage  in  backing  re- 
taining walls."  I.  K.  Brunei,  Esq.,  C.  E.,  has  used  concrete  as  a  founda- 
tion, nearly  exclusively  and  universally  in  the  bridges  on  the  Great  Western 
railway ;  and  in  the  celebrated  bridge  of  Maidenhead,  the  land  arches  are 
backed  with  concrete.  In  culverts  tmdemeath  embankments,  the  same  able 
engineer  has  extensively  used  concrete  as  a  backing  material,  the  brickwork 
being  kept  thin,  and  then  enveloped  in  a  mass  of  concrete,  in  the  form  of  a 
polygon,  of  six  sides,  or,  of  the  form  of  two  truncated  cones,  with  their  ba» 
ses  joined. 

Concrete  was  used  on  the  Great  Wettem  railway,  wherever  it  could  be 
employed,  as  a  backing  material ;  its  use  is  now  rapidly  extending  to  the 
provinces,  and  bids  fair  to  supersede  all  other  means  now  employed  for  ma- 
king a  foundation  ;  it  is  mucn  improved  by  being  mixed  with  oxide  of  iron, 
smith's  scales,  and  roasted  iron  stone,  or  any  material  containing  iron.  As 
regards  the  comparative  expense,  brickwork  being  the  most  common  build- 
ing material,  has  been  taken  as  the  standard  of  comparison  with  concrete 
for  price,  and  its  cost  in  most  districts  will  be  found  from  one-third  to  one- 
sixth  the  price  of  brickwork,  taking  a  cubic  yard  as  the  quamity  of  each 
material,  the  latter  will  cost  5s.  and  the  former  21*.  both,  to  a  great  extent, 
being  regulated  by  the  vicinity  of  brickyards,  and  the  facility  of  obtaining 
gravel.  I  have  known  concrete  executed  at  3i.  3d.,  3s.  &d.,  As.,  is.  6J.,  5s., 
7s.  6d.,  8s.  6d.,  and  lis.  Gd.  per  cubic  yard,  although  the  most  common 
price  is  7s.  6d. ;  as  to  brickwork,  the  general  price  is  2 1 5.,  and  the  range  is 
from  14*.  to  27s.  6d.  per  cubic  yard.  The  London  price  being  265.  per 
cent,  dearer  than  the  country.  The  facility  of  obtaining  lime  regulates  the 
cost  of  concrete ;  the  price  of  lime  per  c|ubic  yard,  measured  dry  in  clots,  at 
Dorking  in  Surrey,  is  lis.;  Barrow  in  Leicestershire  2ls. ;  Bulwell  in  Not- 
tinghamshire 9s.  6d. ;  Breadon  in  Derbyshire  i5s.  6d. ;  Harefield  in  Buck- 
inghamshire 16s.  6d. ;  Fulwell,  Durham  county,  9s.     The  measures  of 
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lime,  also,  vary  much ;  in  some  places  it  is  sold  by  the  cubic  yard,  measured 
dry,  which  is  decidedly  the  best  method  adojrted ;  it  would  be  desirable  if  it 
was  universal  It  useQ  to  be  sold  in  London  by  the  hundred,  as  it  was  call- 
ed, not  of  weight,  but  a  measure,  a  yard  square,  and  a  yard  and  one  inch 
deep,  which  will  be  equal  to  16  or  18  bushels,  but  it  is^ow  sold  by  the  cu- 
bic yard.  The  Fulwell  and  Barrow  lime  is  sold  by  the  quarter,  eight  of 
which  make  a  ton  and  a  half  Lime  is  also  sold  by  the  boll  andf^haldron  ; 
a  chaldron  will  be  about  3i  tons,  a  single  horse  cart  about  6  bolls.  In  agri- 
cultural districts,  the  bushel,  boll  and  quarter  are  used ;  in  colliery  districts, 
the  chaldron  and  ton  are  the  Aandard  of  measure.  With  respect  to  the  cost 
of  gravel,  provided  it  can  be  obtained  on  ground  belonging  to  the  company, 
the  getting,  screening,  and  cartage  will  cost  Is.  6d.  to  2*.  per  cubic  yard ;  if 
it  be  obta,ined  from  the  gravel  pits  of  the  country,  the  charge  \vill  be  per  ton, 
from  2s.  Od.  to  2s.  9d.,  if  screened  3*.  3d.  to  35.  lOd.,  if  broken  6s.  lOd.  A 
cubic  yard  will  weigh  from  24  to  27  cwt  If  the  gravel  is  dredged  or 
brought  from  the  shores  of  a  river,  the  cost  will  be  25.  6d.  per  jrard,  or  near- 
ly the  same  98  from  the  pit  The  prices  of  the  various  operations  of  get- 
tmg,  screening,  and  washing  gravel  are  respectively  lOd.  and  \2d.  per  cubic 
yard.  The  price  of  excavation  is  also  included  in  the  price  of  concrete  in 
all  railway  specifications,  which  will  be  about  Ad,  per  cubic  yard,  as  gener- 
ally the  excavation  is  of  limited  extent,  and  consequently  more  expensive 
than  an  extensive  excavation,  and  when  the  gravel  is  obtamed  on  the  ground 
of  the  coknpany  or  proprietor,  the  excavation  is  a  double  operation,  the  hole 
having  to  be  refilled  with  other  materials  in  lieu  of  the  gravel  obtained. 
From  the  experience  of  several  thousands  of  j^ards  and  variety  of  situations, 
I  find  the  cost  of  mixing  the  materiab,  or  as  it  is  termed  concreting,  to  be  Is. 
per  cubic  yard,  and  taking  the  proportion  of  material  at  6  to  1,  the  following 
will  be  a  fair  estimate  of  the  cost  of  concretfe : — 

1  cubic  yard  o£  lime,  : 

5  do.       of  gravel  at  2*.  6d., 
Labor  mixing  at  Is.  per  jraxd, 

6  yards  of  excavation  at  Ad., 
Waste,  contingencies  and  profit,  at  I5., 

6  cubic  yards,  at  65.  6d.,  =     39     0 

Concrete  will  set  in  24  hours ;  the  specific  gravity  is  125,  or  about  the 
same  as  brickwork,  although  brickwork  is  sometimes  165  lb.  per  cubic  foot. 
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Lieutenant  Denison  gives  the  strength  of  concrete  S  «= 
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The  constant 


S  being  95,  and  comparing  concrete  to  York  paving,  the  proportion  is  as  1 
to  13. 

The  follo\ving  works  may  be  consulted ;  Gjlonel  Pasley,  on  Calcareous 
Cement:  Weale,  1839  ;  Aikin,  on  do.,  in  Transactions  of  Society  of  Arts  ; 
Lieutenant  Denison's  Notes  on  Concrete,  from  papers  of  Corps  of  Royal 
engineers,  Journal ,  volimie  1,  p.  380  ;  Lieutenant  Colonel  Ried,  ditto,  see 
also,  the  Journal,  yohime  1,  p.  134;  a  letter  on  concrete,  by  a  Constant 
Reaider,  volume  3,  p.  265,  volume  5,  p.  58,  276. 

I  am,  etc.,  O.  T. 

St.  Anris,  Newcastl&^ipon-Tyne. 

For  the  Bailroad  Jonnul  and  Meckaaict'  Macazine. 

PRODUCE   AND   HEKCHANDIZE    DnTEKTED   TO   BOSTON   BT   "LOW   FARES." 

By  an  official  report  to  the  leg^lature  of  M^ssachtisetts  under  oath,  we 
derive  some  facts  that  may  be  interestiDg  to  us. 


118  Low   Tares. 

It  appears  that  the  whole  number  of  way  and  through  passengers,  pass- 
ing over  the  Albany  and  West  Stockbridge  railroad  and  Western  railroad, 
156  miles,  to  the  Boston  and  Worcester  railroad,  \vas  190,436. 
The  number  of  miles  run  by  the  merchandize  cars,  was  160,089 

Equal  to  single  tripf,  through  156  miles,  1,026 

The  wci^dit  of  the  merchandize  carried  over  the  road,  was  equal  to 
6,211,W'l  tons  nctt,  transported  one  mile  only.  Or,  equal  to, 
carried  over  the  whole  road,  156  miles,  tons,         39,820 

This,  for  1026  trips,  gives  per  trip,  "  38^ 

'  The  average  tonnage  per  trip  is  very  much  below  the  ordinary  capacity  of 

the  freight  engines,  and  much  below  what  would  be  desirable  for  a  profita- 
;  ble  freighting  business. 

f  The  report  then  goes  on  to  state  : — i"  as  a  striking  evidence  of  the  excess 

'-  of  business  turned  East,  it  may  be  staled,  in  reference  to  the  business  of  the 

}  Greenbush  station,  opposite  Albany,  that  durmg  the  last  year  there  were 

:;,  sent  from  that  place  eastward  170,715  bbls.  flour,        tons,  18,615 

And  other  merchandize,  "       12,374—30,715 

^  The  amount  received  at  Greenbush  from  the  East,  for 

'-.  the  last  year,  was  "  5,624 

Difference,  "  ~^m\ 

j:                         The  amount  through  from  Albany  to  Boston,  was  "  14,128 

:                         Amount  through  from  Boston  to  Albany,  "  2,472 

Difference,  •  11,656 

i  The  directors  make  the  remark : — "  It  ought  to  be  borne  in  mind,  that,  at 

the  commencement  of  the  year,  the  road  had  but  been  partially  opened  to 

the  Hudson  river,  giving  an  access  to  a  community,  before  that  time,  almost 

^  secluded  from  an  eastern  market.     Tl)e  business  sought  for,  had  long  been 

*,  accustomed  to  other  and  desirable  channels  of  communication,  and  to  other 

\  and  larger  vuirktts.     The  last  year  has  been  therefore,  emphatically  one  cf 

t  experiment, — a  year  for  ascertaining  the  difficulties  oi  the  trade  in  which  we 

have  embarked,  and  for  gaining  a  knowledge  of  the  means  by  which  th*- 

i  difficulties  might  be  obviated  for  the  future.     We  virtually  had  no  experi- 

♦'  ence  to  guide  us,  iji  fixing  upon  tariffs  of  charges,  that  would  command  the 

J  traffic,  etc.     Notwithstanding  these  embarrassments,  the  undersigned  look 

]  upon  the  past  year  as  one  of  signal  supcess." 

Let  us  regard  the  subject  in  view  of  the  low  rate  of  32  cents  for  a  barrel 
of  flour  from  Albany  to  Boston. 
'  They  took  over  their  road  170,615  barrels,  or  tons,   18,341 

j  There  was  taken  from  Albany  in  merchandize,  beef, 

pork,  etc.  «     12,374—30,688 

;  The  whole  tonnage  carried  over  the  road,  39,820 

;.  Difference,  all  the  business  of  New  England,  "  9, 1 32 

It  would  appear  that  three-fourths  of  the  freight  business  over  the  West- 

1  em  railroad,  was  from  the  mouth  of  the  Erie  canal,  while  16,560  tons,  (prin- 

i  cipally  flour,)  was  distributed  on  the  line  of  the  road.     There  were  about 

ji     j  240,000  bbls.  of  western  flour  sent  by  schooners,  and  through  New  York 

I  -^  to  Boston.     A  reduction  of  fare  to  25  cents  per  bbl.,  as  contemplated,  will 

I  command  this  freight,  while  the}-  can  afford  to  take  sugar,  molasses,  ami 

*  bulky  articles^by  the  return  trains,  at  half  the  rates  we  now  charge  by  our 

I'  tow  boats  on  th^  North  river.     We  argi;e  this  to  be  the  case,  as  we  perceive 

i'  the  through  freight  going  east,  is  30,688  tons, — compared  with  5624  tons 

I"  transport^  west.     That  they  will  profit  by  the  "  last  year's  experience,"  and 

f  "  so  regulate  their  charges  as  to  command  the  traffic,^'  to  a  considerable  ex- 
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tent,  there  can  be  no  question.  They  have  $7,050,000  embarked  in  the 
Western  raUroad  to  Albany.  Boston  owns  half  the  railroad  stock  on  the 
line  from  Albany  to  Bufialo.  She  has,  with  the  citizens  of  New  York, 
$30,000,000  of  capital  advantageously  invested  in  railways,  yielding  a  nett 
profit  exceeding  6  per  cent,  per  annum.  The  capitalists  of  the  city  of  New 
York  have  expended  about  $10,000,000  in  the  way  of  improvements,  and 
caimot  put  their  finger  on  a  single  railroad  enterprize  that  yields  her  a  divi- 
dend. They  have  all  been  ill  judged,  while  she  leaves  the  line  to  Albany, 
through  a  fertile  and  rich  coimtry,  to  linger,  when  it  has  been  repeatedly  de- 
monstrated, by  repeated  examinations,  and  estimates  uncontradicted,  that  this 
road  will  pay  a  better  income  than  any  railroad  in  the  United  States. 

J.  E.  B. 


CIRCULAR 


From  the  committee  appointed  by  the  National  Institute  for  the  promotion 
of  Science,  in  Jime,  1842,  consisting  of — 

Hon.  John.  C.  Spencer,  Secretary  of  War,  chairman. 

Hon.  Lewis  F.  Linn.  U.  S.  Senator,  Missouri. 

Hon.  Wm.  C.  Preston,  U.  S.  Senator,  South  Carolina. 

Hon.  Jos.  R.  Ingersoll,  House  of  Representatives,  Philadelphia,  Pa. 

Hon.  Abbott  Lawrence,  Boston  Mass. 

Washington,  February  24,  1843. 
To^he  friends  and  correspondents  of  the  NatioruU  Institute  and  the  mem- 
bers of  scientific  and  learned  societies  of  the  United  States,  etc.,  etc. 
On  the  15th  of  October  last  a  circular  was  addressed  to  the  scientific  and 
literary  men  of  the  United  States,  transmitting  a  copy  of  certain  proceedings 
of  the  National  Institute  for  the  promotion  of  science,  and  inviting  particular 
attention  to  that  portion  of  the  proceedings  which  contemplated  the  general 
meeting  proposea  by  the  Institute  to  be  held  at  the  seat  of  government. 

The  circular  was  at  first  attempted  to  be  sent  directly  to  individualsjafbut  it 
was  soon  found  impracticable  to  address  all  who  were  entitled  to  special  in- 
vitation. The  members  of  the  institute,  and  those  who  had,  in  vanous  ways 
most  liberally  contributed  to  the  promotion  of  its  objects,  were  of  course  ex- 
pected to  attend ;  yet  the  difficulty  of  obtaining  all  the  names  and  residences 
of  others,  eminent  in^e  various  branches  of  knowledge,  rendered  it  neces- 
sary to  resort  to  a  more  general  mode  of  effecting  the  purpose.  With  this 
view  the  circular  was  published  in  the  papers  of  the  District  of  Columbia, 
and  was  thus  made  general. 

The  object  of  the  first  circular  was  not  to  fix  any  particular  time  for  the 
meeting,  nor  was  it  intended  by  the  Institute  or  the  committee  to  make  Wash- 
ington the  place  of  all  subsequent  meetings,  if  it  shoukl  appear  to  be  contra- 
ry to  the  judgement  of  those  who  had  the  right  to  decide  upon  such  an  im- 
portant question.  It  was  rather  to  obtain  preliminary  views  of  the  friends 
of  the  Institute,  and  general  information  as  to  the  time  and  mode  of  con- 
vening ;  and  afterwards  to  adopt  a  plan  and  a  time  (which  might  be  gather- 
♦"d  from  the  replies  of  those  whose  opinions  had  been  solicited)  to  be  the 
most  convenient. 

These  replies  have  been  numerous  and  interesting,  and  present  almost 
without  exception  a  decided  approbation  of  the  step "  that  has  been  recom- 
mended, as  well  as  of  the  course  of  the  Institute  under  the  auspices  of  which 
that  step  has  been  begun.  The  committee,  after  having  carefully  considered 
these  replies,  have  come  to  the  conclusion  that  the  month  of  April,  1844,  is 
the  period  which  will  best  suit  the  convenience  of  all 
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»  The  committee  were  aware  that  several  previous  attempts  had  been  made 

;  to  get  up  a  similar  meeting  upon  the  pbn  of  the  British  Association,  and  that 

I  those  attempts  had  proved  fruitless.     Perhaps  too  much  was  expected  at  a 

*  time  when  our  learned  men  were  unpreparea  for  co-operation  in  such  extend- 

j  od  plans.     But  the  idea  had  found  favor,  and  it  may  be  affirmed  justly  that 

i  we  owe,  in  no  small  degree,  to  the  system  of  State  geological  surveys  the 

f  present  improved  prospect  of  accomplishing  a  noble  and  long-cherished  object. 

;'  Under  these  circumstances,  about  three  years  ago,  some  of  the  gentlemen 

i,  engaged  in  the  New  York  survey  (the  friuts  of  which  are  already  beginning 

'  to  appear  in  published  volumes,  reflecting  honor  upon  the  liberality  of  the 

»■  State  and  credit  upon  the  abilities  of  those  who  have  been  engaged  in  the 

I  enterprise)  proposed  to  bring  about  the  object  by  a  diflerent  methoi     Circu- 

l  lars  were  sent  by  them  to  geologists  of  other  State  surveys,  and  a  meeting 

I  was  held  in  Philadelphia  in  1840.     This  meeting  was  respectable,  and  re- 

■  suited  in  the  formation  of  the  "  Association  of  American  Geologists."  It 
ij  adjourned  and  met  again  in  Philadeljphia  in  1841.  At  the  second  meeting  it 
f  w£is  deemed  expe^iient  to  adopt  the  foreign  plan  of  changing  the  place  of 
f.  meeting.  Boston  was  chosen  as  the  place  for  the  third  meeting,  at  which 
it  its  objects  were  extended,  and  the  association  became  the  "  Association  of 
,  American  Geologists  and  Naturalists."  The  fourth  meeting  is  to  be  held 
;  in  Albtmy  during  the  month  of  Aptil,  1843. 

;  The  proceedings  of  this  association  had  been  witnessed  by  the  National 

Institute  with  feelings  of  deep  interest;  and  in  1841  a  formal  invitation  was 

':  sent  from  the  latter  to  the  former,  requesting  them  to  make  Washington  the 

I  place  of  one  of  the  annual  meetingsi      The  invitation  was  promptly  acccpt- 

1  ed,  and  it  has  been  decided  that  the  fifth  meeting  of  the  "  Association  of 

American  Geologists  and  Naturalists"  is  to  be  held  in  Washington  in  the 

month  of  April,  1844.  ! 

The  disadvantages  and  inconvenience  of  two  meetings  have,  afler  mature 
reflecflbn,  appeared  to  the  committee  so  obvious,  that  they  have  thought  it 
best  to  fix  the  first  Monday  of  April,  1844,  as  the  period  for  the  general 
meeting ;  and  they  take  this  occasion  and  mode  of  respectfully  inviting  to 
Washington,  in  the  name  of  the  National  Institute,  the  members  of  the 
American  Philosophical  Society,  the  oldest  scientific  institution  of  our  coun- 
try, the  members  of  the  Association  of  American  Geologists  and  Natural- 
ists, and  the  members  of  all  other  sqirntific  and  learned  societies  in  the  Uni- 
ted States,  the  honorary  and  corresponding  members  and  friends  and  patrons 
of  the  Institute,  and  all  others  engaged  and  concerned  in  the  "  increase  and 
diffusion  of  knowledge  among  men." 

The  plan  of  operations  will  be  left  entirely  to  those  who  may  be  present 
on  the  occasion ;  the  Institute  and  the  comnuttee,  without  attempting  to  con- 
trol them  in  any  manner,  charge  themselves  with  the  duties  of  making  every 
preparation  in  their  power,  adapted  to  facilitate  the  Scientific  objects  the  pro- 
motion of  which  such  a  body  may  be  supposed  to  cherish. 


The  following  report  of  a  minority  of  the  committee  on  Internal  Improve- 
ment of  the  North  Carolina  legislature  contains  an  excellent  answer  to  some 
widely  current  and  fallacious  opinions  in  regard  to  railroads  etc.  The  re- 
port of  the  majority  is  embodied  in  the  one  now  published,  and  v^  therefore 
give  only  the  latter.  It  also  contaaSs  useful  information  upon  the  public 
works  of  North  Carolina,  and  will  ivell  repay  the  perusal. 
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EXTRACTS    FROM    TirE  EErOIiT  OF  THE    MINORITY  OF    THE    COMMnTEE  ON  INTER- 
NAL LMFROVEMENTS,    SUBMITTED    TO    THE    LEGISLATURE    OF  NORTH  CAROLINA. 

The  minority  of  the  committee  on  Internal  Improvement,  have  read,  with 
regret,  the  report  of  the  majority  of  the  committee,  on  so  much  of  the  Gov- 
ernor's message  as  relates  to  the  subject  of  internal  improvement.  The  scope 
and  tendency  of  the  report,  if  not  so  designed,  is  to  render  odious,  the  mes- 
saii^e  in  relation  to  this  subject,  to  draw  into  discredit  and  disrepute  the  works 
of  internal  improvement  already  established  in  the  State,  and  to  prejudice  the 
p'lblic  mind  asfainst  all  and  every  improvement,  which  may  be  now  contem- 
plated or  hereafter  de\'ised.  To  accomplish  this  purpose,  the  majority  re- 
port from  carelessness  or  inadvertence,  has  assumwi  facts  and  hazarded  as- 
sertions, many  of  which  are  altogether  groundless,  and  utterly  unauthorized 
as  the  minority  will  now  attempt  to  demonstrate.  The  report  commences 
with  a  concise  review  of  the  various  recommendations  in  relation  to  Internal 
Improvement,  contained  in  the  Governor's  message,  and  then  proceeds  with 
the  following  assertion:  "  The  legislature  has  from  time  to  time  granted 
awav  to  associated  wealth,  in  the  shape  of  corporations,  the  rivers  of  North 
Carolina,  and  now  the  people  cannot  carry  a  boat  load  to  market,  without 
pnyins^  tribute  money  to  navigation  corporations."  Is  this  true?  The 
slightest  inquiry  or  the  least  investigation  would  have  satisfied  the  majority, 
that  this  assertion  is  entirely  without  foundation.  The  principal  rivers  of 
the  State,  are  the  Roanoke,  Chowan,  Cape  Fear,  Neuse,  Pasquotank,  Tar, 
('ashie  and  Trent,  on  not  one  of  which  except  Cape  Fear,  is  a  cent  of  toll 
levied,  or  authorized  to  be  levied  on  the  transportation  of  produce  below  the 
Falls  thereof  and  but  one  of  them  above  the  Falls,  to  wit,  the  Roanoke, 
where  the  navigation  has  been  opened  and  improved  at  an  expense  of  four 
hundred  thousand  dollars  by  a  joint  stock  company,  created  by  acts  of  the 
general  assemblies  of  North  Carolina  and  Virginia.  The  report  of  the  ma- 
jority proceeds  and  asserts,  that  "the  legislature  has,  from  time  to  time, 
grantea  in  like  manner,  exclusive  privileges  to  railroad  companies,  until  they 
have  been  stimulated  to  begin  sucn  enterprises  ;  and  after  exhausting  their 
o\vn  means,  these  railroad  companies  have  procured  the  credit*  of  the  State, 
and  finally  involved  the  people  in  a  debt  of  more  than  a  million  of  doUars ; 
though,  in  the  outset,  the  capitalists  who  asked  for  the  charters  professed  to  ask 
nothing  but  the  right  of  spending  their  oun  money  for  these  works.  Had 
they  proved  profitable,  the  people  at  large  would  eajoy  no  right  but  the  be- 
nefit of  paying  tribute  to  these  corporations,  for  carrj'mg  them  or  their  pro- 
duce from  home  to  a  market ;  but,  so  soon  as  they  proved  to  be  a  losing  con- 
cern, by  little  and  little,  the  loss  must  probably  fall  upon  the  State  treasury. 
The  State  had  little  or  no  chance  of  the  profit,  yet  the  State  is  to  bear  the 
loss."  A  more  uncandid,  disingenuous  and  incorrect  paragraph,  has  been 
rarely,  if  ever  wimessed  in  any  paper  whatever,  and  more  especially,  one 
« manating  from  an  important  committee,  appointed  to  consider  subjects  deep- 
ly interesting  to  the  people  of  the  State.  The  first  assertion  in  the  para- 
graph, is  "  that  the  legislature  has  from  time  to  time  granted  in  like  manner, 
exclusive  privileges  to  railroad  companies."  Has  any  exclusive  privilege 
been  granted  to  railroad  companies  as  asserted,  or  has  any  individual,  or  set 
of  individuals,  by  the  acts  of  assembly  incorporating  such  companies,  been 
deprived  of  any  privilege  previously  enjoyed  ?  None  whatever.  The  lead- 
ing privilege  granted  to  these  companies,  is  to  transport  on  their  roads  per- 
sons and  produce  at  a  moderate  rate  of  compensation,  and  for  this  purpose, 
to  become  common  carriers  in  their  corporate  capacity.  Is  any  individual, 
or  set  of  individuals,  who  may  choose  to  associate  together,  prohibited  from 
carrying  persons  and  produce  whithersoever  he  or  they  may  please  ?     Are 
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'•'■  not  persons  daily  and  hourly  thus  employed  in  every  direction  and  in  everj' 

^  part  of  the  State  ?     No  one  is  bound  or  obliged  to  use  railroads  or  avail  him- 

I  self  of  their  advantages,  unless  at  his  will  and  pleasure  free  and  untrammel- 

f-  led.     The  former  mode  of  transportation  of  persons  and  products  by  stages 

and  wagons  or  private  conveyance,  is  left  free  and  imincumbered,  and  none 
need  resort  to  railroads  unless  they  find  their  interest  promoted  by  doing  so 
Certain  it  is,  that  unless  this  mode  of  transportation  by  railroads  is  cheaper 
and  better  than  the  former  method,  they  will  not  be  employed,  and  ttuit  they 
are  so  employed,  affords  the  most  conclusive  and  satisfactory  evidence  of  the 
great  benefits  and  advantages  resulting  from  this  mode  of  convejTince.  The 
report  of  the  majority  proceeds  :  "  And  after  exhausting  their  own  means, 
these  railroad  companies  have  procured  the  credit  of  the  State,  and  finally 
involved  the  people  in  a  debt  of  more  than  a  million  of  dollars ;  though,  in 
the  outset,  the  capitalists  who  asked  for  the  charter,  professed  to  ask  nothing 
but  the  right  of  spending  their  own  money  for  these  works."  The  fact  is 
notorious,  and  it  ought  to  have  been,  if  it  is  not,  within  the  knowledge  of  the 
majority,  that  the  people  at  present  are  not  involved  in  a  debt  of  more  than 
one  million  of  dollars  for  the  railroad  companies,  or  indeed,  for  any  other 
sum. 

It  is  true,  the  Wilmington  and  Raleigh  railroad  company,  have  obtained 
the  credit  of  the  State  as  security,  for  two  hundred  and  fifty  thousand  dollars 
for  which  liability,  the  State  has  the  most  abundant  and  ample  security.  To 
secure  the  State  against  loss,  a  mortgage  has  been  executed,  uiKler  authority 
of  law,  on  the  railroad,  the  construction  of  which  cost  between  one  million 
live  hundred  thousand  and  two  millions  of  dollars,  and  whose  annual  income 
under  the  present  disastrous  and  discouraging  state  of  things,  after  payinir 
all  the  ordinary  expenses  of  the  road,  amounts  to  about  sixty  thousand 
dollars.  Nor  is  this  all.  The  mortgage  also  includes  all  the  properTk" 
of  the  company,  consisting  of  steamboats,  engines,  cars,  roaches,  lota, 
wharves,  warehouses  and  depots,  worth  at  a  low  estimate,  independent 
of  the  railroad,  at  least  fifty  per  cent,  more  than,  and  perhaps  douole  the 
amount  for  which  the  State  is  security.  It  is  then  absolutely  certain,  that 
the  State  can  sustain  no  loss  on  this  account,  unless  through  the  most  unwise 
and  blundering  legislation.  I^t  us  now  see  how  the  matter  stands  in  reLi- 
tion  to  the  State  liability  for  the  Raleigh  and  Gaston  miiroad  company. 

Under  an  act  of  the  general  assembly  passed  at  the  session  of  1838,  the 
public  treasurer  was  authorizedjn  his  official  character,  to  rtidorse  the  bonds 
of  tlie  Raleigh  and  Gaston  railroad  company,  to  the  amount  of  five  hundred 
Thousand  dollars,  by  which  the  State  became  security  for  that  sum.  To  sr- 
■ure  the  State  against  loss,  a  mortgage  was  made  by  the  company,  which 
cost  more  than  a  million  nnd  a  half  of  dollars,  and  tnis  was  consi'dered  at 
the  time,  and  «  now  deemed  to  be  ample  indemnity.  But  the  State  ha^ 
'  other  and  additional  security.  At  (he  session  of  1840,  the  legislature  agreed 
that  the  bonds  of  the  company  should  be  endorsed  by  the  public  treasurer 
for  the  further  sum  of  three  hundred  thousand  dollars,  provided  the  stock- 
holders of  the  company  would  give  their  individual  bonas,  with  good  secu- 
rity, to  secure  the  State  against  loss  for  the  five  hundred  thousand  dollars 
endorsed  by  the  State  in  1838  as  before  related,  and  another  mortgage  on 
their  railroad  and  all  the  other  property  of  the  company;  which  condition 
has  been  strictly  complied  with,  as  we  are  informed  by  the  governor  in  hi? 
annual  message  to  the  general  assembly.  It  will  thus  be  seen,  that  although 
the  State  is  security  for  the  Raleigh  and  Gaston  railroad  company,  for  the 
sum  of  eight  hunared  thousand  dollars,  yet,  to  indemnify  and  save  harmless 
the  State,  a  mortgage  has  been  executed  for  the  whole  of  the  railroad  and 
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othf  r  propprty  of  the  company,  which  cost  about  double  this  sum,  and  the 
Stato  has  the  further  security  of  the  bonds  of  individuals  ^^^th  good  security 
for  five  hundred  thousand  dollars.  With  what  justice  and  propriety  can  it, 
th(;n,  be  asserted  that  the  people  are  involved  in  a  debt  for  the  railroads, 
amountintr  to  more  than  one  million  of  dollars?  In  reference  to  so  much 
of  tho  majority  report  as  declares  that  when  the  stockholders  of  the  railroad 
companios  asked  for  the  charters,  they  professed  to  ask  for  nothing  but  the 
riirht  of  spending  their  o\vn  money  for  these  works,  there  is  surely  some 
misapprehension,  at  least  in  relation  to  the  stockholders  in  the  Wilmington 
niid  Raleiii-h  railroad  company ;  for  although  no  aid  was  granted  by  the 
State  to  effect  the  work  at  the  time  the  first  charter  was  granted,  the  stock- 
hoU»!rs  always  looked  to  the  State  for  assistance,  by  ^vay  of  subscription  to 
the  stock  of  the  company,  which  was  obtained  at  the  session  of  1836.  Again 
s  lys  the  majority  report :  "  Had  they  (the  railroads.)  proved  profitable,  the 
p.opli^  at  large  would  enjoy  no  right  but  the  benefit  of  pajnng  tribute  to  these 
corporations,  for  carrying  them  or  their  produce  from  home  to  a  market ;  but 
as  soon  as  they  proved  to  be  a  losing  concern,  by  little  and  little,  the  loss 
must  probably  fall  upon  the  State  treasury.  Tne  State  had  little  or  no 
'■hince  of  the  profit  as  long  as  there  was  any  hope  of  profit,  yet  the  State  is 
to  l>car  the  loss."  This  is  another  glaring  example  of  disingenuousness,  for 
which  the  majority  report  is  particularly  remarkable.  If  the  State  contrib- 
u;es  nothing  towards  the  construction  of  railroads,  and  those  works  are  ef- 
fected at  the  expense  of  individuals,  what  other  benefit  can  the  people  or 
State  who  contribute  nothing  to  the  works,  expect  to  derive  from  them,  other 
than  to  have  their  persons  and  produce  transported  to  market  at  a  moderate 
rate?  He  that  sows  not,  neither  shall  he  reap.  And  upon  what  principle 
of  equity  or  justice,  can  those,  who  stand  aloof  and  husband  their  resources. 
unwUing  to  aid  in  accomplishing  a  great  public  work  of  acknowledged  util- 
ity expect  to  derive  profit  from  the  same  in  the  shape  of  annual  income  ? 

In  proportion  to  the  interest  which  the  State  has  taken  in  the  railroads, 
(and  only  in  one  of  them  has  she  any  mrect  interest,)  she  enjoys  an  equal 
chance  of  profit,  in  proportion  to  her  subscription,  as  other  stockholders — 
and  more  than  thii}  she  cannot  expect.  In  regard  to  the  other  railroad — if 
the  work  had  turned  out  to  be  a  profitable  investment,  the  State  having  sub- 
scribed nothing  to  construct  thq  road,  could  rightfully  expect  no  profit,  ex- 
cept the  general  benefits  and  advantages  resulting  from  cheaper  and  more 
expeditious  transportation  to  market.  Whether  the  loss  of  making  the  rail- 
roa;ls  in  this  State  is  likely  to  fall  upon  the  State  treasurj',  has  been  already 
abundmtly  disproved,  'f he  majority  report  further  sets  forth,  that  "your 
committee  have  good  reason  to  apprehend  that  the  same  beginning  of  turn- 
pikes, by  corporation  charters,  will  terminate  in  a  similar  way  to  North  Ca- 
rolina. Indeed,  your  committee  greatly  misapprehend  the  message  referred 
to  them,  if  it  does  not  shadow  forth  this  very  unusual  second  step  in  their 
charters,  when  it  is  recommended  to  give  these  turnpikes  such  aid,  etc.,  ns 
the  condition  of  the  public  treasury  may  justify."  Suppose,  for  the  sake  of 
argument,  it  should  turn  out  that  the  money  expended  for  the  construction 
of  the  railroads  in  this  State  is  a  bad  investment  of  capital,  which  the  mhior- 
ity  of  the  committee  hope  presently  to  prove  is  directly  otherwise,  does  it  ne- 
cessarily follow,  that  turnpike  roads,  the  utility  and  advantages  of  which 
have  been  tested  and  experienced  by  every  State  in  the  Union,  north  of  this 
Slate,  nor  any  other  project  of  internal  improvement,  is  ever  to  be  again  at- 
tempted within  our  borders?  Hopeless,  uideed,  would  be  the  condition  of 
our  Western  brethren,  who  are,  unquestionably,  as  much  entitled  to  the  fos- 
tering care  of  the  legislature  as  any  other  portion  of  the  people  in  the  Str.te. 
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if  this  is  to  be  the  fixed  and  settled  policy  for  ouf  future  government     It  is 
a  policy,  wholly  and  absolutely  opposed  to  the  jenlightened  age  in  which  we 
live — the  present  advancement  in  civilization  and  improvement  of  the  civil- 
»;(  ized  world — and  utterly  inconsistent  with  the  prosperity  and  happiness  of 

the  people  of  the  State.  If  the  principles  of  the  majority  report  are  to  go- 
vern the  future  policy  and  destiny  of  the  State,  most  degraded  and  miserable 
will  be  the  condition  of  her  people,  in  comparison  with  those  of  other  States. 
With  resources  uncrippled,  and  an  energy  unsubdued,  North  Carolina  will, 
in  a  few  years,  become  the  byeword  of  reproach  and  contumely  throughout 
the  length  and  breadth  of  our  exteinded  country.  But  a  few  years  ago,  and 
there  \vas  scarcely  an  enlightened  and  liberal  man  in  iKe  State  who  was  op- 
posed to  a  judicious  system  of  internal  improvement.  What  great  and  mon- 
strous error  has  been  committed  on  this  subject  within  this  State  ?  What 
foolish,  wasteful,  and  extravagant  expenditure  of  public  money  hasoccurred 
to  reduce  and  lower  the  tone  of  public  sentiment  in  relation  to  internal  im- 
provement ?  The  minority  of  the  committee  know  of  none  whatever ;  and 
if  the  public  feeling  has  undergone  any  material  change  on  this  subject,  it 
must  be  referred  to  other  and  ditTerent  causes.  It  is  the  misfortune  of  the 
age  ia  which  we  live,  thut  every  thing,  however  useful  and  valuable,  no  way 
cormecled  with  federal  politics,  must  be  mixed  up  with  the  wretched  party 
squabbles  of  the  day,  and  nothing,  however  important  to  the  welfare  of  the 
State,  is  allowed  to  escape  this  miserable  contamination.  And,  in  this  re- 
gard, it  is  a  melancholly  reflection,  that  we  are  daily  growing  worse  and 
worse.  It  was  not  the  case  a  few  short  years  ago,  and  the  people  must  rouse 
up  and  cast  off  the  fatal  error,  or  there  la  too  much  cause  to  apprehend  the 
most  disastrous  results.  The  necessity  of  judicious  works  of  mtemal  im- 
provement has  been  long  felt  and  acknowledged  by  the  most  ealightened  and 
Patriotic  men  of  botlj  the  political  parties  which  now  divide  the  State.  They 
ave  seen  and  feh  this  great  necessity,  and  have,  from  time  to  time,  urgt-d 
upon  the  general  assembly  the  adoption  of  needful  measures  to  improve  the 
condition  of  the  State.  If  there  be  any  thing  erroneous  or  wrongful  in  thi? 
it  is  a  wrong  or  an  error  common  to  both  parties,  and  for  which  neither  is 
alone  responsible. 

•  ••••••• 

The  brger  portion  of  the  remainder  of  the  majority  report  is  devoted  to 
building  up  a  man  of  straw  of  their  own  creation,  that  they  might  have  an 
ojijwrtunity  of  exhibitini^  their  skill  and  de.xterity  in  toppling  it  to  the  ground. 
Thus  the  majority  assert,  '•  that  the  treasury  is  in  no  condition  to  aid  in  tlu; 
iQtutruction  of  turnpike  roads,  an4  that  it  is  useless  to  investigate  the  value 
and  cost  of  tumpikis  across  more  than  half  the  State,  whtn  it  ia  known  th<' 
State  has  no  funds  that  can  be  applied  in  aid  of  their  construction."  "  And 
(cUtiRrmore,  that  the  legislature  ought  not  to  tax  the  pc-opie,  or  borrow  mo- 
ney f  Jr  this  purpose,  if  they  could."  Now  all  thie  flourish  about  taxing  the 
people  and  borrowing  money  is  entirely  gratuitous.  The  message  of  the 
governor,  contains  no  such  reconmfiendation,  but  on  the  contrary,  it  express- 
ly advists  the  general  assembly,  "  that  whatever  schemes  df'^expenaiture 
you  may  embark  in,  that  you  keep  mthin  tne  means  at  the  command  of  the 
Statr- ;  otherwise,  the  people  must  be  taxed  more  heavily,  or  the  State  must 
contract  a  loan.  The  pressure  of  the  times  forbids  the  former ;  the  tarnish- 
ed honor  of  some  of  the  States,  should  make  us  for  the  present,  decline  the 
latter."  Although  he  has  recommended  that  certain  companies  be  incorpo- 
rated to  make  turnpike  roeuls,  which  are  greatly  needed  to  the  west,  and 
would  most  essentially  promote  the  public  wellaxe ;  yet  the  assistance,  which 
he  suggests  may  be  given  to  such  improvements  at  present,  should  be  con- 
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fined  to  the  means  already  set  apart  for  internal  improvement,  and  which 
under  existing  laws  can  be  applied  to  no  other  object.  These  means  con- 
sist of  a  cash  balance  on  hand,  and  some  bonds,  which  the  majority  states  to 
amount  to  forty  thousand  dollars,  and  bonds  given  for  the  purchase  of  Cher- 
okee lands,  amounting  to  something  less  thtm  three  hundred  thousand  dol- 
lar? ;  making  the  aggregate  sum  of  about  three  hundred  and  forty  thousand 
dollars.  This  fund,  sooner  or  later,  o^  a  considerable  portion  of  it,  must  be 
applied  to  the  making  of  a  turnpike  road  or  roads  to  the  west  in  aid  of  indi- 
Y\aua\  means  and  exertions,  in  some  just  proportion,  perhaps  on  the  two-fifths 
principle,  or  some  other  just  ratio,  between  the  State  and  individuals.  A 
portion  of  these  bonds  applied  towards  the  construction  of  turnpike  roads  in 
the  western  part  of  the  State,  when  united  with  individual  capital,  would,  like 
heaven-bom  charity,  bless  both  g^ver  and  receiver.  It  would  enable  the 
obligees  to  these  bonds,  who  gave  more  than  double  the  value  of  the  lands 
they  purchased,  to  redeem  them  by  the  contribution  of  labor  to  fnake  the 
roads,  and  at  the  same  time,  afford  a  fair  return  of  profit  in  the  shape  of  tolls  on 
the  investment.  No  time  whatever,  could  be  more  propitious  than  the  present 
to  engage  in  such  works,  but  for  the  fact,  that  in  the  present  general  distress  and 
embarrassment,  individuals  could  not  now  raise  tneir  portion  of  the  means 
necessary  to  accomplish  this  desirable  improvement ;  and  therefore,  for  a 
time  it  must  be  postponed.  The  expenditure  of  two  or  three  himdred  thou- 
sand dollars  in  the  Western  portion  of  the  State  in  the  way  su"-g-ested,  where 
there  is  now  existing  an  unexampled  scarcity  of  money,  would  produce  be- 
nefits, and  be  attended  with  advantageous  results,  which  can  hardly  be  de- 
scribed. But  the  minority  have  not  time  to  enlarge  upon  them  and  must 
hasten  to  a  conclusion. 

It  has  been  a  matter  of  much  mortification  and  surprise,  to  witness  the 
senseless  and  inccHisiderate  clamor  which  has  been  raised  against  railroads, 
in  almost  every  part  of  the  State.  They  have  been  denounced  as  only  cal- 
culated to  benefit  the  rich,  at  the  expense  of  the  poor ;  that  their  construction 
has  occasioned  a  heavy  loss  to  the  State,  without  any  adequate  return  ;  and 
that,  consequently,  they  deserve  not  the  fostering  care  of  the  public.  These 
charges  and  denunciations  have  been  made  and  believed  for  the  want  of  bet- 
I'T  information,  and  the  minority  will  now  undertake  to  disabuse  the  public 
mind  from  the  deceptions  and  impositions  under  which  it  has  labored.  The 
first  striking  advantage  resulting  from  railroads,  is  seen  in  the  certainty  and 
df'spatch  with  which  persons  and  produce  are  conveyed  on  them.  Persons 
travel  on  them  at  the  rate  of  one  hundred  and  fifty  to  two  hundred  miles  in 
twelve  hours,  with  as  much  safety  as  by  any  other  mode  of  conveyance,  and 
at  a  great  saving  of  time  and  expense.  The  transportation  of  produce  on 
them,  although  not  quite  so  expeditious  as  the  conveyance  of  persons,  is  V'-t 
five  times  more  so  than  by  wagons.  This  speedy  transportation,  always  ad- 
\'antageous,  is  frequently  of  the  utmost  importance.  A  rise  in  the  price  of 
produce  often  takes  place,  which  continues  out  for  a  short  time,  and  it  is  very 
material  that  fiirmers  and  merchants  should  be  in  a  situation  to  avail  them- 
selves of  such  a  rise.  A  single  example  will  sufficiently  illustrate  this  ad- 
vantage. During  the  last  fell,  the  price  of  wheal  m  Petersburg  opened  at 
$1  12^  per  bushel.  In  these  times  of  low  rates  for  all  articles,  this  price  wa-* 
considered  very  good,  and  every  one  felt  desirous  of  profiting  by  it,  for  it  was 
forseen  that  it  could  continue  but  for  a  few  weeks.  A  farmer  and  merchant 
in  Granville,  promptly  availed  himself  of  the  railroad  in  his  neighborhood, 
hastened  his  wheat  to  market,  and  obtained  for  it  the  price  before  mentioned  ; 
whereas,  those  who  had  to  depend  on  the  more  tardy  transportation  by  wag- 
ons^ generally  sold  at  but  75  cents  per  bushel     But  a  still  more  striking 
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and  conclusive  advantage,  results  from  the  great  reduction  effected  in  the  ex- 
pt  nsc  of  carrying  produce  to  market.  Previous  to  the  construction  of  rail- 
roads in  the  neighborhood  of  the  falls  of  Roanoke  river,  the  price  of  wag- 
<  inno-  cotton  ajid  other  articles  to  Petersburg,  was  from  75  cents  to  $1  per 
hundred.  The  price  now  by  railroads,  is  '25  cents  per  hundred,  so  that  the 
savinfr  to  the  grower  of  produce  is.  at  the  lowest  estimate,  twice  as  much  as 
the  freiijht  per  hundred  on  the  railroad.  Again,  a  merchant  of  much  intel- 
ligence, in  Raleigh,  has  furnished  the  minority  with  a  statement,  showing 
the  rates  formerly  paid  on  the  transportation  of  produce  by  wagons,  to  Pe- 
tersburg, and  the  ra<«s  now  paid  by  the  railroad.  From  this  stateme-nt  it  ap- 
pears, that  the  price  by  wagons  was  from  one  to  two  dollars  per  himdred, 
the  average'  being  one  dollar  and  fifty  cents.  The  price  now  paid  by  the 
railroad  for  the  same  article  s,  is  sevt  nty  cents,  being  a  saving  of  more  than 
<^ne  lutlf  of  tJie  former  rate.  By  wagons,  the  price  paid  on  salt  was  two 
elollars  per  sack  ;  the  price  now  paid  by  the  railroad  on  the  same  article,  is 
.••i.vty-five  cents,  be'ing  a  saving  of  double  the  amount  now  paid,  by  the  rail- 
re>ad.  The  savinij  to  the  growers  of  proeluce,  who  stnd  to  market  by  the 
Wilmington  iind  Rah  i<rh  railroad,  hns  also  betn  very  great.  These  facts 
furnish  some  data  on  which  to  estimate  the  amount  of  saving  to  the  agricul- 
tural interest  in  this  State. 

I>iiring  the  last  year,  the  receipts  on  the  Raleigh  and  Gaston 

railroad,  amounttd  to,  in  round  numbers,  S6C,000 

D<duct  one  half  of  this  sum,  supposed  to  have  been  paid  by 

passengers,  33,000 

And  there  will  be  left  for  freights  on  produce,  33,000 

The  receipts  on  the  Wilmington  and  Raleigh  railroad  for  the 

same  time,  amounte-d  to,  230,000 

Allow  one  fifth  part  to  have  be>en  received  for  freights  on  pro- 
duce, is  46,000 

The  receipts  on  the  Petersburg  railroad,  for  the  same  period, 

were  174,000 

Supposing  the  receipts  on  produce  on  this  road,  sent  from 
North  Carolina,  not  includxi  in  the  amount  sent  to  that 
road  from  the  Raleigh  and  (Jaston  road,  to  have  been 
eejual  to  otie  fourth  of  the  whole  receipts,  and  we  have  the 
sum  of,  43,500 

The  rtceipts  on  the  Portsmouth  and   Roanoke  railroad,  for 

the  same  time,  were  70,000 

The  portion  collf>cted  for  freights  on  produce  from  North  Ca- 
rolina, is  estimated  at  one-fourth  part,  and  will  give  the 
sum  of,  17,500 

The  amount  of  freight  then  paid  on  producn  from  North  Ca-  

rolina,  and  supplies  received  in  return,  will  be  140.000 

The  saving  to  the  people  by  the  cheaper  transportation  on  railroads,  is,  as 
rlready  shown,  double  the  amount  of  freights,  and  the  consequent  saving 
per  annum  is  two  hundred  and  forty  thousand  dollars,  and  in  two  years  and 
a  half,  is  equal  to  the  full  subscription  of  six  hundred  thousand  dollars,  made 
by  the  State  of  North  Carolina  to  the  Wilmington  end  Raleigh  railroad 
company.  The  minority  of  the  committee  cannot,  nor  do  they  venture  to 
give  the  assurance,  that  the  foregoing  estimates  are  correct  in.  all  their  parts  ; 
^ome  may  l>e  too  high,  and  others  too  low,  but  they  have  endeavored  to  ap 
firoximatc  as  near  to  accuracy  as  the  information  accessible  to  them  allowed. 
Supposing,  however,  th«it  the  saving  to  the  people  by  railroads  should  be 
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only  one  half  the  sum  estimated,  how  much  cause  has  the  State,  and  those 
persons  equally  benefitted  with  stockholders,  who  have  not  shared  in  the  heat 
and  burden  of  the  day,  to  be  thankful  for  this  great  benefit,  and  how  utterly 
groundless  must  be  the  vituperation  and  abuse  which  have  been  so  lavishly 
heaped  on  railroads.  So  far  from  there  being  any  just  cause  for  this  abuse, 
It  is  a  fact  undeniable  by  any  candid  man,  that  the  people  owe  a  debt  of  las- 
ting gratitude  to  those  spirited  and  enterprising  citizens,  who  have  effected 
sudi  valuable  improvements,  in  which  rich  and  poor,  according  to  the  amount 
o(  their  productions  equally  participate. 

There  is  another  important  view  of  this  subject,  which  seems  to  have 
been  entirely  overlooked  or  neglected.  Even  admitting  that  there  may  be 
no  return  of  profit  in  the  form  of  dindends  on  the  capital  invested  in  rail- 
roads, for  some  time  to  come,  still  this  capital  has  not  been  lost  to  the  State. 
Much  the  greater  portion  of  it  has  been  diffused  and  distributed  more  e^eal- 
ly  among  the  people,  and  has  gone  into  the  pockets  of  those  who  have  fur- 
nished supplies  of  provisions,  materials,  and  labor,  for  constructing  the  roads 
and  still  remains  in  ihe  State,  to  benefit  and  bless  hundreds  and  thousands. 

The  last  part  of  the  majority  report  remaining  to  be  noticed,  concerns  so 
much  of  the  governor's  message  as  relates  to  an  application  to  the  general 
government  to  open  a  direct  ship  navigation  between  Albemarle  sound  and 
the  ocean.  If  the  recommendation  contained  in  this  part  of  the  message 
should  be  adopted,  the  majority  report  seems  to  consider  that  the  general  as- 
sembly would  place  the  State  in  the  humble  and  degrading  attitude  of  beg- 
ging the  general  government  for  what  it  has  not  to  give.  Nothing  can  be 
more  erroneous  and  unjust  than  this  view  of  the  subject  North  Carolina 
asks  nothing  of  the  general  government,  but  what  she  is  authorized  to  de- 
mand as  a  matter  of  right.  Thousands,  hundreds  of  thousands,  and  millions 
of  dollars,  have  been  appropriated  and  expended  in  other  States  of  the  Union 
for  similar  objects,  a  large  portion  of  which  have,  by  no  means,  superior 
claims  to  the  works  proposed  to  be  erected  in  this  State.  The  State  of  North 
Carolina  fully  shares  wrth  her  sister  States  in  the  burthens  of  the  general 
goremment,  and  why  should  she  not  also  participate  equally  with  others  in 
i*.."?  benefits  ?  But  this  subject  has  been  so  satisfactorily  exaniined  in  a  short 
report,  by  a  member  of  the  minority,  whose  constituents  are  more  immedi- 
ately interested,  hereto  annexed,  that  nothing  further  will  now  be  added  by 
the  minority.  A.  Joyner, 

Jon.   H.  Jacocks, 
»  Alfred  Dockery. 


AMERICAN    MECIIAMCAI.    SKILL. 

"VVe  find  in  the  report  of  the  Judges  of  the  Twelfth  Annual  Exhibition 
of  the  Franklin  Institute,  several  notices  of  mechanical  skill,  which  are 
highly  creditable  to  the  exhibitors.  From  all  the  rest  we  have  selected  three 
which  appeared  most  interesting. 

The  first  is  in  reference  to  a  theodolite  constructed  with  a  view  to  obvi- 
ate by  a  simple  contrivance,  a  disadAimtage  frequently  noticed  in  the  con- 
struction of  the  vernier — its  success,  however,  we  doubt,  as  the  risk  of  in- 
accuracy appears  to  be  considerable. 

The  clock  spoken  of,  was  presented  at  the  American  Institute  fair  in  thi? 
city,  and  to  us  appeared  one  of  the  most  original  and  ingenious  contrivan- 
ces in  the  whole  exhibition.  The  award  of  the  committee  in  this  case  was 
well  bestowed 
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The  transit,  by  Mr.  Wm.  J.  Young,  also  deserves  notice  as  being  new 
evidenco  of  the  competency  of  intelligent  American  mechanics  to  compete 
with  the  best  workmanship,  the  world  can  produce. 

No.  224,  theodolite,  made  by  Edmund  Draper.  This  useful  instrument 
presents  a  specimen  of  excellent  work,  and  is  of  the  most  approved  construc- 
tion. The  verniers  are  supported  on  a  hinge,  so  as  to  rest  on  the  graduated 
iimb  with  little  force,  and  to  move  over  it  wath  little  friction,  and  thus  to  pre- 
vent the  abrasion  which  is  often  observed. 

No.  356,  clock  of  a  new  construction,  by  A.  D.  Crane.  The  regulating 
power  of  this  curious  clock  is  neither  a  pendulum,  nor  a  balance ;  but  a 
irlobe  of  brass  is  hung  to  the  end  of  a  long  flat  steel  wre,  which,  being 
twisted  rotmd  in  one  direction,  is  untwisted  by  the  weight  of  the  globe  and 
Its  own  clasti  ity,  and  wound  round  in  the  opposite  direction,  and  so  on  al- 
ternately At  each  of  thesp  movements,  an  appendage  at  the  upper  end  of 
the  wire  acts  upon  an  escapement  of  a  peculiar  construction,  so  arranged  as 
to  be  n'^arly  frictionless,  but  of  which  it  would  be  difficult  to  give  an  intclli- 
foible  description  in  this  report  Ahhough  this  yevolnng  pendulum  is  no 
longer  than  that  of  an  ordinary  mantel  QJock,jep!n  revolution  of  the  globe 
occupies  half  a  minute;  so  that  the  movement  of  the  clock  may  be  main- 
tained for  a  much  longer  time  than  in  those  in  which  the  escapement  is  act- 
ed upon  every  second  or  half  srcond.  Accordingly,  the  clock  sent  to  the 
exhibition  is  said  to  be  capable  of  going  an  entire  year,  without  requiring  to 
be  wound  up.  The  committee  look  upon  thij  as  a  new  and  interesting  in- 
strument, and  recommend  it  as  worthy  of  the  award  of  a  silver  medaL 

No.  872,  transit  or  meridian  circle,  made  by  Wm.  J.  Yoimg.  This  re- 
markable instrument  is  a  most  successful  example  of  the  highest  class  of 
mechanical  skill.  It  is  an  exact  copy  of  a  meridian  circle  made  by  Ertel 
and  Sons,  at  Mimich,  and  now  at  the  High  School  observatory  in  Pniladel- 
phia.  A  description  of  it  cannot  be  introduced  into  this  report ;  but  the 
committee  have  pleasure  in  expressing  their  belief  that  it  is  the  most  perfect, 
as  well  as  the  most  difficult,  work  of  the  kind  ever  executed  in  this  country, 
and,  as  such,  they  recorrmiend  that  it  have  the  award  of  a  silver  medal. 

Cast  Iron  Buildings. — A  correspondent  of  the  Times  says : — "  Build- 
ings of  cast-iron  arc  daily  increasing,  at  a  prodigious  rate,  in  ^^gland,  and 
it  appears  that  houses  are  about  to  be  constructed  of  this  material.  It  is  pro- 
posea  that  the  walls  shall  be  hollow,  so  that  the  whole  house  may  be  heated 
by  a  single  stove  in  the  kitchen.  A  three-story  house,  containing  ten  or 
twelve  rooms,  will  onlj-  cost  about  £1000  ;  and  it  may  be  taken  to  pieces, 
and  removed  to  another  place,  at  an  expense  of  about  £25.  It  is  understood 
that  a  large  number  are  ab<jut  to  be  manufactured,  to  be  sent  to  Hamburg, 
for  those  persons  who  have  had  their  habitations  burnt." — London  Atkc- 
uaum. 
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